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© 3,6-Disubstituted pyridazine derivatives. 

^ ©A 3,6-disubstituted pyridazine derivative having excellent platelet agglutination inhibitory effects. It is useful 
JJJ for a preventive medicine or a therapeutic medicine for a cerebrovascular disorder such as cerebral thrombosis 
and cerebral embolism, an ischemic heart disease such as myocardial infarction, and a circulation disorder such 
O as a peripheral circulation disorder. A pharmaceutical composition containing a composition of the present 
^ invention as an effective ingredient and a process for preparing the same are also disclosed. 
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The present invention relates to 3,6-disubstituted pyridazine derivatives and, more particularly- to 3,6- 
disubstituted pyridazine derivatives which have platelet agglutination inhibitory action and, hence, are useful 
as a preventive medicine or a therapeutic medicine for a cerebrovascular disorder such as cerebral 
thrombosis and cerebral embolism, an ischemic heart disease such as myocardial infarction, and a 
5 circulation disorder such as a peripheral circulation disorder. The present invention also relates to optical 
antipodes of such 3,6-disubstituted pyridazine derivatives and pharmaceutical^ acceptable acid-addition 
salts thereof. 

Most cerebrovascular disorders such as cerebral thrombosis and cerebral embolism, ischemic heart 
diseases such as myocardial infarction, and circulation disorders such as a peripheral circulation disorder 
w are caused by a thrombus which is produced in a blood vessel and which occludes the blood vessel. Such 
a thrombus is produced mainly because platelets agglutinate in the earlier stage of the formation of the 
thrombus. 

As compounds having a platelet agglutination inhibitory action, various 4-phenylphthalazine derivatives 
are conventionally known. For example, Japanese patent Laid-Open Nos. 53659/1981, 53660/1981 and 
is 48972/1982 disclose 1-anylino-4-phenylphthalazine derivatives, and Japanese Patent Laid-Open Nos. 
218377/1985 and 243074/1985 disclose the compounds represented by the following general formulas (II) 
and (III), respectively, as compounds having a strong platelet agglutination inhibitory action in vitro: 



20 



25 
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CH 3 



35 



40 



45 




NHCHCH 2 CH 3 



CH 2 CH 3 



(in) 



These compounds, however, show almost no platelet agglutination inhibitory action whey they are 
administered orally, or the platelet agglutination inhibitory action in vivo cannot be said to be satisfactory. 
British patent No. 1303016, Journal of Medicinal Chemistry, 12,555 (1969), etc. disclose 1-amino-4- 
so phenyl-phthalazine derivatives represented by the following general formula (IV): 
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5 




. (IV) 



wherein R 5 represents a hydrogen atom or a chlorine atom, R 6 represents an alkyl group having 1 to 3 
carbon atoms, -(CH 2 )yN(CH3)2, wherein y represents 2 or 3, a cyclohexyl group, or 

75 

20 wherein x represents 1 or 2. 

However, the compounds concretely disclosed have a restricted structure, and only an anti-inflam- 
matory action and an anti-rheumatoid action are described as the pharmaceutical effects thereof. 

As phthalazine derivatives having a non-substituted imidazole group at the fourth position, Japanese 
Patent Laid-Open Nos. 129180/1990, 129181/1990, 129182/1990 and 129183/1990 disclose compounds 
25 represented by the following general formulas (V) to (VIII), respectively: 



30 




35 wherein E represents -NH-, -O- or -S-, and R 7 represents a straight-chain or branched-chain alkyl group 
having 1 to 18 carbon atoms, a straight-chain or branched-chain alkyl group having 2 to 4 carbon atoms 
containing a hydroxyl group, an allyl group, a 3-methoxypropyl group, a tetrahydrofurfuryl group, a furfuryl 
group, a benzyl group which may be substituted by a chlorine atom or an alkyl group, or a phenyl group 
which may be substituted by a phenethyl group, a pyridylmethyl group or a chlorine atom, provided that 

40 when E is -NH-, R 7 is not a substituted or non-substituted phenyl group; 



45 




... (VI) 



50 

wherein R 8 represents a lower alkoxyphenyl group, an allyloxyphenyl group, a pyridylmethyloxyphenyl 
group, a furyl group which may have a substituent, a thienyl group which may have a substituent, or a 
naphthyl group which may have a substituent; 

55 
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. (VII) 



wherein R 9 which may be the same or different from each other represents a hydroxyl group, a lower alkyl 
10 group, a methoxy group, an acetylamino group, a halogen atom, a methylthio group or an ethoxycarbonyl- 
vinyl group, and t represents an integer of 0 to 3; and 



75 




. ♦ (VIII) 



wherein R 10 represents a hydrogen atom, a lower alkyl group, R 11 which may be the same or different from 
each other represents a hydroxyl group, an alkyl group having 1 to 5 carbon atoms, a lower alkoxy group, 
an acylamino group, a halogen atom, a cyano group, a nitro group, an anmino group, a carboxyl group, a 
25 lower alkoxycarbonyl group, a lower alkylcarbonyl group or an alkylthio group, and I represents an integer 
of 0 to 3. 

As a phthalazine derivative having a non-substituted pyridyl group at the fourth position, Japanese 
patent Laid-Open No. 106873/1991 discloses a compound represented by the following general formulas 
(IX): 



35 




. (IX) 



40 

wherein R 12 represents a hydrogen atom or a methoxy group, and R 13 represents -NR U R 15 , wherein R H 
represents an alkyl group, a phenyl group which may be substituted by a halogen atom or a cyano group, 
or a pyrimidinyl group which may have a substituent, and R 15 represents a hydrogen atom or a lower alkyl 
group, or R u and R 15 may combine to form a piperidino group, a piperazino group, a morpholino group or 
45 an imidazolyl group. 

As a result of studies of pyridazine derivatives having excellent platelet agglutination inhibitory action, 
the present inventors have found that 3,6-disubstituted pyridazine derivatives satisfy the above-described 
requirements. The present invention has been achieved on the basis of this finding. 

The present invention provides 3,6-disubstituted pyridazine derivatives represented by the following 
50 general formula (I), optical antipodes thereof and pharmaceutical^ acceptable acid-addition salts thereof: 
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A 



5 




B 



wherein A represents an alky I group having 3 to 6 carbon atoms; a cycloalkyl group having 5 to 7 carbon 
atoms; a phenyl group, a thienyl group, a furyl group, a thiazolyl group, a phenoxy group, a phenylalkyl 
group having 7 to 9 carbon atoms, a phenylthio group, a nitrogen-containing saturated cyclic group, a 
75 pyridyl group or an imidazolyl group each of which may have at least one substituent selected from the 
group consisting of an alkyl group having 1 to 4 carbon atoms, an alkoxy group having 1 to 4 carbon atoms 
and a halogen atom; B represents -NH-D [wherein D represents 



20 




25 (wherein R 1 represents a hydrogen atom or an alkyl group having 1 to 4 carbon atoms, X independently 
represents a halogen atom, an alkyl group having 1 to 4 carbon atoms or an alkoxy group having 1 to 4 
carbon atoms, and t represents an integer of 0 to 3), 



30 




35 (wherein R 2 represents a hydrogen atom or an alkyl group having 1 to 4 carbon atoms, Y independently 
represents an alkyl group having 1 to 4 carbon atoms or an alkoxy group having 1 to 4 carbon atoms, or 
any given two Ys may combine to form an alkylene group having 1 to 3 carbon atoms which may be 
substituted by an alkyl group having 1 to 3 carbon atoms, and m represents an integer of 0 to 6); 

(wherein the ring H represents a cycloalkyl group having 5 to 7 carbon atoms, and Y and m are as defined 
45 above), -CHR 3 R* (wherein R 3 represents an alkyl group having 1 to 5 carbon atoms, and R 4 represents a 
cycloalkyl group having 5 to 8 carbon atoms or a thienyl group), or an alkyl group having 3 to 8 carbon 
atoms]; or 



50 



55 (wherein Z independently represents an alkyl group having 1 to 4 carbon atoms or a phenyl group, and n 
represents an integer of 0 to 2); and the ring C represents a benzene ring; a furan ring; or a thiophene ring 
which may be substituted by an alkyl group having 1 to 4 carbon atoms, 
provided that the following compounds (1 ) to (4) are excluded: 
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(1) compounds represented by the formula (I) wherein A represents a non-substituted imidazolyl group, 
the ring C represents a benzene ring, and B represents 



5 




70 (wherein Xi independently represents a halogen atom or an alkyl group having 1 to 4 carbon atoms, and 
1 is as defined above), or an alkylamino group having 3 to 8 carbon atoms; 

(2) compounds represented by the formula (I) wherein A represents a phenyl group which may have a 
substituent, the ring C represents a benzene ring, and B represents 

15 




20 

(wherein R\ X and i are as defined above); 

(3) compounds represented by the formula (I) wherein A represents a non-substituted phenyl group, the 
ring C represents a benzene ring, and B represents an alkylamino group having 3 to 8 carbon atoms; 
and 

25 (4) compounds represented by the formula (I) wherein A represents a pyridyl group, the ring C 
represents a benzene ring, and B represents an alkylamino group having 3 to 8 carbon atoms. 
The present invention also provides a pharmaceutical composition containing, as an active ingredient, a 
3,6-disubstituted pyridazine derivative of the above formula (I), an optical antipode thereof and a salt 
thereof. 

30 The present invention also provides a process for the preparation of a 3,6-disubstituted pyridazine 
derivative of the above formula (I), an optical antipode thereof or a salt thereof. 

Compounds according to the present invention are 3,6-disubstituted pyridazine derivatives represented 
by the following general formula (I), optical antipodes thereof and pharmaceutical ly acceptable acid-addition 
salts thereof: 

35 

A 



40 




45 

wherein A represents an alkyl group having 3 to 6 carbon atoms (e.g., propyl group and hexyl group); a 
cycloalkyl group having 5 to 7 carbon atoms (e.g., cyclopentyl group and cycloheptyl group); a phenyl 
group, a thienyl group (e.g., 2-thienyl group and 3-thienyl group), a furyl group (e.g., 2-furyl group and 3- 
furyl group), a thiazolyl group (e.g., 2-thiazolyl group), a phenoxy group, a phenylalkyl group having 7 to 9 

so carbon atoms (e.g., benzyl group and phenylpropyl group), a phenylthio group, a nitrogen-containing 
saturated cyclic group (e.g., pyrrolidino group, piperidino group and morpholino group), a pyridyl group 
(e.g., 2-pyridyl group and 3-pyridyl group), or an imidazolyl group (e.g., 1 -imidazolyl group and 2-imidazolyl 
group) each of which may have at least one substituent selected from the group consisting of an alkyl group 
having 1 to 4 carbon atoms (e.g, methyl group and butyl group), an alkoxy group having 1 to 4 carbon 

55 atoms (e.g., methoxy group and butoxy group) and a halogen atom (e.g., fluorine atom, chlorine atom, 
bromine atom and iodine atom); B represents -NH-D [wherein D represents 
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(wherein Ft 1 represents a hydrogen atom or an alky I group having 1 to 4 carbon atoms (e.g., methyl group 
and butyl group), X independently represents a halogen atom (e.g., fluorine atom, chlorine atom, bromine 
atom and iodine atom), an alkyl group having 1 to 4 carbon atoms (e.g., methyl group and butyl group) or 
10 an alkoxy group having 1 to 4 carbon atoms (e.g., methoxy group and butoxy group), and I represents an 
integer of 0 to 3), 



75 




(wherein R 2 represents a hydrogen atom or an alkyl group having 1 to 4 carbon atoms (e.g., methyl group 
20 and butyl group), Y independently represents an alkyl group having 1 to 4 carbon atoms (e.g., methyl 
group, butyl group) or an alkoxy group having 1 to 4 carbon atoms (e.g., methoxy group and butoxy group), 
or any given two Ys may combine to form an alkylene group having 1 to 3 carbon atoms (e.g., methylene 
group and propylene group) which may be substituted by an alkyl group having 1 to 3 carbon atoms (e.g., 
methyl group and propyl group), and m represents an integer of 0 to 6), 

(wherein the ring H represents a cycloalkyl group having 5 to 7 carbon atoms (e.g., cyclopentyl group and 
30 cycloheptyl group), and Y and m represent are as defined above), -CHR 3 R 4 (wherein R 3 represents an alkyl 
group having 1 to 5 carbon atoms (e.g., methyl group, propyl group and pentyl group), and R* represents a 
cycloalkyl group having 5 to 8 carbon atoms (e.g., cyclopentyl group and cyclooctyl group) or a thienyl 
group (e.g., 2-thienyl group and 3-thienyl group)), or an alkyl group having 3 to 8 carbon atoms (e.g., propyl 
group, pentyl group and octyl group)]; or 

35 



40 




(wherein Z independently represents an alkyl group having 1 to 4 carbon atoms (e.g., methyl group and 
butyl group) or a phenyl group, and n represents an integer of 0 to 2); and the ring C represents a benzene 
ring; a furan ring; or a thiophene ring which may be substituted by an alkyl group having 1 to 4 carbon 
45 atoms (e.g., methyl group and butyl group), provided that the following compounds (1 ) to (4) are excluded: 

(1 ) compounds represented by the formula (I) wherein A is a non-substituted imidazolyl group, the ring C 

is a benzene ring, and B is 



50 

-NH-CH 




55 (wherein Xi independently represents a halogen atom or an alkyl group having 1 to 4 carbon atoms, and 
I is as defined above) or an alkylamino group having 3 to 8 carbon atoms; 

(2) compounds represented by the formula (I) wherein A is a phenyl group which may have a 
substituent, the ring C is a benzene ring, and B is 
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(X) 

-NH-CHR J 



(wherein R 1 , X and t are as defined above); 

(3) compounds represented by the formula (I) wherein A is a non-substituted phenyl group, the ring C is 
a benzene ring, and B is an alkylamino group having 3 to 8 carbon atoms; and 

(4) compounds represented by the formula (I) wherein A is a pyridyl group, the ring C is a benzene ring, 
and B is an alkylamino group having 3 to 8 carbon atoms. 

Among these, examples of preferable compounds are: 

(1 ) compounds represented by the formula (I) wherein A represents an alkyl group having 3 to 6 carbon 
atoms; a cycloalkyl group having 5 to 7 carbon atoms; a thienyl group, a furyl group, a thiazolyl group or 
a phenoxy group, a phenylalkyl group having 7 to 9 carbon atoms, a phenylthio group, a nitrogen- 
containing saturated cyclic group or an imidazolyl group, each of which may have at least one 
substituent selected from the group consisting of an alkyl group having 1 to 3 carbon atoms and a 
halogen atom; B represents -NH-D [wherein D represents 

(X) , 

-CHR j 



(wherein R 1 represents an alkyl group having 1 to 4 carbon atoms, and X and i represent the same as 
defined above, 



-CHR 2 



-<3 



< Y >m 



m 



(wherein R 2 , Y and m are as defined above), 

-0-(Y) 

(wherein the ring H, Y and m are as defined above), or an alkyl group having 3 to 8 carbon atoms]; or 

(Z) 



n 



(wherein Z and n are as defined above); and the ring C represents a benzene ring; 

(2) compounds represented by the formula (I) wherein A represents a phenyl group which may have at 
least one substituent selected from the group consisting of an alkyl group having 1 to 4 carbon atoms, an 
alkoxy group having 1 to 4 carbon atoms and a halogen atom; B represents -NH-D [wherein D represents 
-CHR 3 R* (wherein R 3 and R 4 are as defined above)]; and the ring C represents a benzene ring; and 

(3) compounds represented by the formula (I) wherein A represents an alkyl group having 3 to 6 carbon 
atoms; a cycloalkyl group having 5 to 7 carbon atoms; a phenyl group, a thienyl group or a pyridyl group 
each of which may have at least one substituent selected from the group consisting of an alkyl group 
having 1 to 3 carbon atoms and a halogen atom; B represents -NH-D [wherein D represents 
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s 




(wherein R\ X and t are as defined above); 



70 




(wherein R 2 , Y and m are as defined above); or 

75 

-0-< Y, » 

20 (wherein the ring H, Y and m are as defined above)]; and the ring C represents a furan ring or a 
thiophene ring each of which may be substituted by an alkyl group having 1 to 4 carbon atoms. 
As examples of more preferable compounds will be cited compounds represented by the formula (I) 
wherein A represents a phenyl group which may be substituted by an alkyl group having 1 to 4 carbon 
atoms, a chlorine atom or an alkoxy group having 1 to 4 carbon atoms; an alkyl group having 3 to 6 carbon 
25 atoms; a cyclohexyl group; a thiazolyl group; a phenoxy group; a phenylthio group; a pyrrolidinyl group; a 
piperidyl group; a morpholinol group; a pyridyl group; a benzyl group which may be substituted by a 
halogen atom; or a thienyl group, a furyl group or an imidazolyl group each of which may be substituted by 
an alkyl group having 1 to 3 carbon atoms; B represents -NH-D [wherein D represents 




35 

(wherein R 1 represents an alkyl group having 1 to 4 carbon atoms, and X represents a chlorine atom, an 
alkyl group having 1 to 4 carbon atoms or an alkoxy group having 1 to 4 carbon atoms, and I represents 0 
or 1), 



40 




(wherein R 2 represents an alkyl group having 1 to 4 carbon atoms), 



50 




(wherein Y independently represents an alkyl group having 1 to 4 carbon atoms or any given two Ys may 
combine to form an alkylene group having 1 to 3 carbon atoms which may be substituted by an alkyl group 
having 1 to 3 carbon atoms, and m represent an integer of 0 to 6), -CHR 3 R 4 (wherein R 3 represents an alkyl 
55 group having 1 to 5 carbon atoms, and R 4 represents a cyclohexyl group or a thienyl group), or an alkyl 
group having 3 to 8 carbon atoms]; or 
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W 

(wherein Z represents an alkyl group having 1 to 4 carbon atoms or a phenyl group, and n represents an 
integer of 0 or 1); and the ring C represents a benzene ring, or a furan ring or a thiophene ring each of 
which may be substituted by an alkyl group having 1 to 4 carbon atoms, 
w provided that the following compounds (1) and (2) are excluded: 

(1) compounds represented by the formula (I) wherein A is a phenyl group, B is an alkylamino group 
having 3 to 8 carbon atoms, and the ring C is a benzene ring; and 

(2) compounds represented by the formula (I) wherein A is a pyridyl group, B is an alkylamino group 
having 3 to 8 carbon atoms, and the ring C is a benzene ring. 

75 Particularly preferably compounds are, for example, compounds represented by the formula (I) wherein 
A represents a phenyl group which may be substituted by an alkyl group having 1 to 4 carbon atoms, a 
chlorine atom or an alkoxy group having 1 to 4 carbon atoms; an alkyl group having 3 to 6 carbon atoms; a 
cyclohexyl group; a thiazolyl group; a pyrrolidinyl group; a piperidyl group; a morpholinol group; or a thienyl 
group, a furyl group or an imidazolyl group each of which may be substituted by an alkyl group having 1 to 

20 3 carbon atoms; B represents -NH-D [wherein D represents 



(X) t 

25 -CHR 1 — ((^ 

(wherein R 1 represents an alkyl group having 1 to 4 carbon atoms, and X represents a chlorine atom, an 
alkyl group having 1 to 4 carbon atoms or an alkoxy group having 1 to 4 carbon atoms, and I represents 0 
30 or 1 ), 



! <3 



-CHR 2 - 

35 

(wherein R 2 represents an alkyl group having 1 to 4 carbon atoms), 



40 



50 



55 



< Y >m 



45 (wherein Y independently represents an alkyl group having 1 to 4 carbon atoms or any given two Ys may 
combine to form an alkylene group having 1 to 3 carbon atoms which may be substituted by an alkyl group 
having 1 to 3 carbon atoms, and m represent an integer of 0 to 6), -CHR 3 R* (wherein R 3 represents an alkyl 
group having 1 to 5 carbon atoms, and R 4 represents a cyclohexyl group or a thienyl group), or an alkyl 
group having 3 to 8 carbon atoms]; or 



(wherein Z represents an alkyl group having 1 to 4 carbon atoms or a phenyl group, and n represents an 
integer of 0 or 1); and the ring C represents a benzene ring; or a furan ring or a thiophene ring each of 
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which may be substituted by an alkyl group having 1 to 4 carbon atoms, 

provided that compounds represented by the formula (I) wherein A is a phenyl group, B is an alkylamino 
group having 3 to 8 carbon atoms, and the ring C is a benzene ring are excluded. 

Examples of the most preferable compounds are compounds represented by the formula (I) wherein A 
represents a phenyl group; or a furyl group or a thienyl group each of which may be substituted by an alkyl 
group having 1 to 4 carbon atoms, B represents -NH-D [wherein D represents 



(wherein R 2 represents an alkyl group having 1 to 4 carbon atoms)], and the ring C represents a benzene 
ring, or a furan ring or a thiophene ring each of which may be substituted by an alkyl group having 1 to 4 
carbon atoms. 

Concrete examples of the compounds according to the present invention will be shown in Tables 1 to 5. 
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Table 1 

A 




B 



Comp. 
Na 


A 


B 


1 


-® 


-NH-CH^ 

^CHg 


2 


/ \ 

-® 


-nh-chc; 

C H 2 C H g 


3 


-® 


-NH-CH^"^ 

C H 2 ^ ^ 3 


4 




-NH-CHCf 

TH „ CH» CHo CHo 


5 




J® 

-NH-CHCp< CH 


6 




- N H - C H C H 3 


7 




_ CHo 

-NH-CH^ 

CH 3 
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Table 1 (continued) 



Comp. 


A 


B 


Q 
O 


\1V 


-NH-CH 

"CH 3 


Q 


_AA 


C o H 7 (n) 

-NH-CH : 

CH 3 


1 0 


/ — V 


-NH-CH. 

CH 3 


1 1 




J® 

-NH-CH i 

1 OCHo 
CH 3 3 


1 2 




-nh-chC^och 3 

CHo 


1 3 




_ OCHo 

-nh-chc" 

CH 3 


1 4 


-® 


^ OC 2 H 5 

J& 
-NH-CH^ 

CH 3 


1 5 


-® 


OC 3 H 7 (n) 

-NH-CH^ 

CH 3 
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Table 1 (continued) 



5 


Comp. 
Ma 




B 


10 


1 6 


/ \ 

"<«> 


OC 4 H g (n) 

-NH-CHCf 

CH 3 


15 


1 7 




-NH-CH 1 
1 C 1 

CHg 


20 




\_/ 


-NH-CH CI 

CHg 


25 


1 9 




_ CI 

-NH-CH^T 

CHg 


30 


2 0 


/ — V 


-NH-CH 1 
1 F 

CHg 




2 1 




-NH-CH^ F 

CHg 


35 


2 2 




-NH-CHCT 

CHg 


40 
45 


2 3 


-® 


-NH-CH^ 

CHg 



50 
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Table 1 (continued) 



Cotnp. 
Na 



2 4 



2 5 



2 6 



2 7 



2 8 



2 9 



3 0 



3 1 



3 2 



-<") 



•NH-CH 



-NH-CH 



-NH-CH 



C H 2 C H g 

C H 2 ^ ^ 3 
^CHg CH 2 CH 2 CH 3 



CH 3 

- N N 

1 1 



-N N 



C 2 H 5 



- N N 



C 3 H 7 (n) 



- N N 



C 4 H 9 (n) 
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Table 1 (continued) 



Comp. 
Na 


A 


B 


3 3 




-N N 


3 4 
3 5 
3 6 




-nh-(h) 

CHg 

-nh-^h) 

CHg 

-NH-^H^ 


3 7 




-NH-(h)-CH3 


3 8 

3 9 

4 0 




C Hg C Hg 

CH 3 
>-\ 

CHg 
CHg 

-nh-(h) 3 

\^CHg 
CHg 


4 1 


-® 


-nh-{h)-c 2 h 5 
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Table 1 (continued) 



Ce\mt\ 

Na 


A 


B 


A 0 

4 I 




_ m u _/qA_ r . H ^ (n) 

1^1 11 \ i 1 / v Q U 1 Vll/ 


4 3 




-NH-^H^>-C 4 H 9 (n) 


4 4 


-<dL> 


.,„ A7\ 


4 5 


-<«> 


-nh-^h) 


4 6 


-® 


-nh-(h) 


4 7 


ah) 


-NH- (CH 2 ) 2 CH 3 


4 8 




-NH- (CH 2 )3CH 3 


4 9 




-NH- (CH 2 ) 4 CH 3 


5 0 




-NH- (CH 2 ) 5 CH 3 


5 1 




-NH- (CH 2 ) 6 CH 3 


5 2 




-NH- (CH 2 ) 7 CH 3 


5 3 


-® 


^CHn CHo 

-NH-CH^ 1 J 

^CHg 


5 4 




-nh-chC (CH2)2CH3 

^CH 3 
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Table 1 (continued) 



Comp. 
N'a 


A 


B 


5 5 


^> 


-NH-CH-CH (CH 3 ) 2 

CHg 


5 6 


"® 


-NH-CH-CH 2 -CH (CH 3 ) 2 

CHg 


5 7 


-® 


-NH-CH- (CH 2 ) 3 CH 3 

CHg 


5 8 


^> 


-NH-CH- (CH 2 ) 4 CH 3 

CHg 


5 9 




-NH-CH- (CH 2 ) 5 CH 3 

CHg 


6 0 




-NH-CH-CH 2 CHg 
C H 2 C H ^ 


6 1 




-NH-CH-CH 2 CH 2 CHg 


6 2 




-NH-CH-CH 2 CH 2 CHg 
C H 2 ^ ^ 3 


6 3 




-NHC (CHg)g 



18 



EP 0 534 443 A1 



Table 1 (continued) 



Coop. 
Na 


A 


B 


6 4 


-® 


-NHCH 2 C (CH 3 ) 3 


6 5 




-NH-CH 2 -@> 


6 6 




-nh-ch 2 -(h^ 


6 7 




Jo) 

-NH-CH^ 

V CH 3 


6 8 




-NH-CH^ 

C H 0 C H 0 

c. 0 


6 9 


v 2 '2 3 


-NH-CH, 

CH 3 


7 0 


- ( C H «^«C H « 


-NJH- C H 

C H 2 C H ^ 


7 1 


" <CH 2 ) 2 CH 3 




7 2 




-nh-^h) 


7 3 


CCH2)2^^3 


yC H O C H Q 

-NH-CH^ 6 

C H 2 C H g 


7 4 


" <CH 2 ) 2 CH 3 


-NH-CH 2 C (CH 3 ) 3 
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Table 1 (continued) 



CODP. 

Na 


A 


B 


7 5 


-CH (CH 3 ) 2 


>® 

-NH-CHC^ 

CHg 


7 6 


-CH (CH 3 ) 2 


(n) 

1UJ 
-NH-CH^ 

C H 2 C H g 


7 7 


-CH (CH 3 ) 2 


JH) 

-NH-CH^ 

V CH, 


7 8 


-CH (CH 3 ) 2 


-NH-CH^ 

C H 2 C H g 


7 Q 


— r u t r u \ 
\s n \\s n £ 


— M NT 
~ IN IN 


8 0 


-CH (CHg) 2 


-nh-(h) 


8 1 


-CH (CH 3 ) 2 


>-C H o C H o 
-NH-CH^ z j 
C H 2 C H g 


8 2 


-CH (CHg) 2 


-NH-CH 2 C (CHg)g 


8 3 


— (CH2)gCHg 


-nh-ch;; 

CHg 


8 4 




J© 

-NH-CH^f 

C H 2 C H 2 
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Table 1 (continued) 



Coop. 
Na 


A 


B 


8 5 




-NH-CHf 

V CH 3 


8 6 


— (C H 2 ) 3C H 2 


-NH-CH^ 

C H 2 C H g 


8 7 


— (C H o )qC H o 




8 8 


— (C H 2 H g 


-nh-(h) 


8 9 


~~ (C H 2 ) 3C H 2 


s C H o C H o 
-NH-CH^ 2 6 
C H 2 C H g 


9 0 


— (CH2)3CHg 


-NH-CH 2 C (CHg)g 


9 1 


-C(CHg) 3 


J® 

-NH-CH^ 

CHg 


9 2 


-C (CHg) 3 


-NH-CH^ 

C H 2 C H 2 


9 3 


-C (CHg)g 


-nh-chC^ 

N CH 3 


9 4 


-C (CHg)g 


J® 
-NH-CH^ 

C H 2 C H 2 
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Table 1 (continued) 



Coop. 
Na 


A 


B 


9 5 


-C (CH 3 ) 3 


-N N 
1 — j 


9 6 


-C (CH 3 )g 


— M H —I H > 

in n n j 


9 7 


-C (CH 3 )g 


* C H 9 CHo 
-NH-CH^ 1 4 

\s 11 0 V/ n q 


9 8 


-C (CHg) 3 


-NH-CH 2 C (CH 3 ) 3 


9 9 


— (C H C H g 


CHg 


1 0 0 


- (CH 2 ) 4 CHg 


-NH-CH^ 

CHo CHo 


1 0 1 


- (CH 2 ) 4 CH 3 


- NH- C H . 

^CHg 


1 0 2 


- (CHoL CHo 
24 3 


-nh-chc; 

C H 2 CHg 


1 0 3 




-N N 


1 0 4 


— (C H 2 ) 4 C H 3 


-nh-(h) 


1 0 5 


- (CH 2 ) 4 CH 3 


>C Ho CHo 

-NH-CH^ 

C H 2 CHg 
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Table 1 (continued) 



Corap. 
Na 



0 6 



0 7 



0 8 



0 9 



1 0 



1 1 



1 2 



1 3 



1 4 



1 5 



1 6 



- (CH 2 ) 4 CH 3 
" <CH 2 ) 5 CH 3 

" <CH 2 ) 5 CH 3 

" <CH 2 ) 5 CH 3 

- (CH 2 ) 5 CH 3 

- <CH 2 ) 5 CH 3 
" <CH 2 ) 5 CH 3 



■NH-CH 2 C (CH 3 ) 3 



-NH-CH 



-NH-CH 



-NH-CH 



-NH-CH 



CH, 



Jo) 

C H 2 C H ^ 
X CH 3 

CHg CHg 



■N N 



-NH 



-NH-CH 



C H 2 C H g 
*C H 2 C H ^ 



-NH-CH 2 C <CH 3 ) 3 

CH 3 

-NH-CH^ 

C H 2 C H g 
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Table 1 (continued) 



Comp. 
Na 


A 


B 


1 1 7 


\J 


J® 

-NH-CH^ 


1 1 8 




-NH-CH X 

CH2 C H 2 CHg 


1 1 9 




-NH-CH^< rH 
^ C n 0 

CH 3 


1 2 0 


\J 


-NH-CH^^^^CHo 
X CH 3 3 


12 1 


-o 


-NH-CH^ 

CHg 


1 2 2 




J®"' 2 " 5 

-NH-CH^ 

CHg 


1 2 3 




-NH-CH^ 

CHg 


1 2 4 




fOJ 
-NH-CH^ 

CHg 
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Table 1 (continued) 



CODP. 

Na 


A 


B 


1 2 5 


li 


-NH-CH T 

1 OCH, 
CH 3 6 


1 2 6 


U 


-NH-CH^ OCH, 


1 2 7 




_ OCH<, 

-NH-CH^ 

CH 3 


1 2 8 


li 


-nh-chc; 


1 2 9 




OC 3 H 7 (n) 

-nh-chC 

CH 3 


1 3 0 


V 7 


OC 4 H 9 (n) 

-NH-CH^ 


1 3 1 




& 

-NH-CH T 
1 C 1 

CHg 


1 3 2 




-NH-CH C 1 

CHg 
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Table 1 (continued) 



Comp. 
Na 


A 


B 


1 3 3 


"ft 


^ C 1 

-nh-chC'^ 

CH 3 


1 3 4 




- N H - C H I 
1 F 
CH 3 


1 3 5 


■ft 


fol 

-NH-CH, F 
CH 3 


1 3 6 


-ft 


-NH-CH^ 


1 3 7 


■ft. 


-NH-CH^ 

CH 3 


1 3 8 
1 3 9 


-ft 
-ft 


-NH-CH^ 

C H 2 C H ^ 

-NH-CH^f 

CH2 CH2 ^ H £ 


1 4 0 


•ft 


J® 

-NH-CH^ 

CH2 CH2 C H 2 ^ ^ 3 


1 4 1 


-ft 


1 1 
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Table 1 (continued) 



Coop. 
Na 


A 


B 


1 4 2 


<) 


CH 3 

A* 
-N N 


1 4 3 




-N N 

CHg 


1 4 4 




C 2 H 5 


1 4 5 




C 3 H 7 (n) 


1 4 6 


<) 


IN IN 

C 4 H 9 (n) 


1 4 7 


<) 




1 4 8 


<} 

\i u 


-nh-(h) 

CHg 


1 4 9 




-nh-^h) 


1 5 0 




CHg 

-nh-{h^ 
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Table 1 (continued) 



Conp. 
Na 


A 


B 


1 5 1 


-i s ) 


-nh-^hV ch, 


1 5 2 




CHg C Hg 


1 5 3 




CH3 

-nh-^h) 

CHg 


1 5 4 


<) 


I 3 

-nh-(h) j 

|^ CH 3 
CH 3 


1 5 5 


-/ S \ 


-NH-^H^-C 2 H 5 


1 5 6 




-NH^H^-C 3 H ? (n) 


1 5 7 




- N H ~\H/~ 4 H g (n) 


1 5 8 


<) 




1 5 9 


<) 


-nh-(h] 


1 6 0 


<) 
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Table 1 (continued) 



Coop. 
Na 


A 


B 


1 6 1 


li 


-NH- (CH 2 ) 2 CH 3 


1 6 2 




XT T T /r> T] \ TJ 

— NH— (Cn 2 ) 3 CHg 


1 6 3 




-NH- (CH 2 ) 4 CH 3 


1 6 4 




-NH- (CH 2 ) 5 CH 3 


1 6 5 




-NH- (CH 2 ) 6 CHg 


1 6 6 




-NH- (CH 2 ) 7 CH 3 


1 6 7 




^ C H o C H o 

-nh-chCT 

^CHg 


1 6 8 




-nh-chC CCH2)2CH3 

^CHg 


1 6 9 




-NH-CH-CH (CHg) 2 
CH 3 


i 7 n 




-NH-CH-CHn-CH (CH«)o 
CH 3 


1 7 1 




-NH-CH- (CH 2 ) 3 CH 3 

CHg 


1 7 2 




-NH-CH- (CH 2 ) (1 CH 3 

CHg 
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Table 1 (continued) 



Coop. 
Na 


A 


B 


1 7 3 




-NH-CH- (CH 2 ) 5 CH 3 
CH 3 


1 7 4 


-0 


-NH-CH-CH 2 CH 3 

C H 2 C H ^ 


1 7 5 


<) 


-NH-CH-CH 2 CH 2 CH 3 
C H 2 C H ^ 


1 7 6 


<) 

V: — 7 


-NH-CH-CH 2 CH 2 CHo 
i 

CH 2 ^ ^ 3 


1 7 7 




— MT-TP (ru ^ 
n n\>/ vun o jo 


1 7 8 




, -NHCH 2 C <CH 3 ) 3 


1 7 9 




-NH-CH 2 -^) 


1 8 0 




-nh-ch 2 -(h) 


1 8 1 




J© 

-NH-CH^ 

CHg 


1 8 2 




-NH-CH^ 

C H 2 C H g 
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Table 1 (continued) 



Comp. 
Na 


A 


B 


1 8 3 


-fV CH 3 


JS) 

-NH-CH^ 

CHg 


1 ft 4 


V S VCHo 
\j 3 


- N H - C H ^ 

C H 2 CHg 


1 8 5 


✓ O V _ 

i> CH 3 




1 8 6 


iiV CH 3 


-nh-(h) 

\ / 


1 8 7 




^ C H €) CH «j 
-NH-CH^ 2 6 

C H 2 C H o 


1 8 8 




-nh-ch 2 c (ch 3 ) 3 


1 8 9 


A 

CHg 


-NH-CH^ 

v ch 3 


1 9 0 


CHg 


- N H - C H x 

C H 2 C H n 


1 9 1 


CHg 


-NH- CH "C 

CH 3 


1 9 2 


CHg 


-NH-CH^ 

C H 2 C H g 
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' Table 1 (continued) 



Coop. 
Na 


A 


2 0 2 


CH 3 


2 0 3 


■0 

CHg 


2 0 4 


■o 

CH 3 


2 0 5 





-NH 



2 0 6 



2 0 7 



2 0 8 



2 0 9 



2 1 0 



-Q-C 3 H 7 Cn) 

■o 



-NH-CH 



^ C H 2 C H ^ 
C H 2 C H g 



NH-CH 2 C (CHg)g 



-nh-ch: 



ch, 



-NH-CH 



CH, 



-NH-CH 



-NH-CH 



-NH-CH 



-NH-CH 



JO) 

% CHg 

C H 2 C H g 

N CHg 

C H 2 C H ^ 
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Table 1 (continued) 



Coop. 
Na 


A 


B 


2 1 1 




-N^N 


2 1 2 


ID 




2 1 3 




/CHo CHo 
-NH- CH^ * 6 

CHo C H O 

L 0 


2 1 4 




-NH-CH 2 C (CH 3 ) 3 


2 1 5 




J® 

-NH-CH^ 

CHg 


2 1 6 




-NH-CHCf 

C H 2 C H g 


2 1 7 




J© 1 

-nh-chc; 

CH2 ^ ^ 3 


2 1 8 


ij 


J® 

-NH-CH X 

CH2 C H 2 ^^2 ^ ^ 3 


2 1 9 




-NH-CH^< 
CH 3 


2 2 0 




-NH-CHf^CH, 

CHg 3 
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Table 1 (continued) 



Co ID p. 

Na 


A 


B 


0 0 1 


l_i 


_ CHo 

— M H — r w 

CHg 


0 0 0 

ice 




^CH 3 


9 9 9 
ceo 




-NH-CH 

V CHg 


2 2 4 




-nh-chC^ 

V CH 3 


0 0 c 

1 i 0 




_ NT LJ _ p IJ ^ J 

ln n * v n i 

1 0CH, 

CHg 3 


2 2 6 




-nh-ch:T^(DCh, 

% CHg * 


2 2 7 




_ OCH, 

-NH-CH^ 

CH 3 


2 2 8 




-NH-CH^"^ 
V CHg 
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Table 1 (continued) 



Comp. 
Na 


A 


B 


2 2 9 


<) 


OC 3 H 7 (n) 

far 

-nh-chC"^ 

CH 3 


2 3 0 


-Q 


OC 4 H 9 (n) 

-NH-CH^ 

CH 3 


2 3 1 




J® 

-nh-chOt 

1 C 1 
CH 3 


o n o 

2 3 2 




IN n u n i 

1 

CH 3 


2 3 3 




_ C 1 

-NH-CHCf 

CH 3 


2 3 4 




-NH-CH T 
1 F 
CH 3 


2 3 5 




-NH-CH^ F 
CH 3 


2 3 6 




-NH-CH"^ 

CH 3 
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Table 1 (continued) 



CODp. 

Na 


A 


B 


2 3 7 




J® 
-NH-CH^ 


2 3 8 
2 3 9 




-NH-CH^T 

C H 2 C H ^ 

^® 

-NH-CHCf 

' CH2 CH2 CHg 


2 4 0 




J® 
-NH-CH^ 

CH2 C ^ 2 ^ ^ 2 ^ ^ 3 


2 4 1 




1 — 1 


2 4 2 


\5 — 'J 


CHg 


2 4 3 


M If 


CHg 


2 4 4 


<> 


-N N 

C 2 H 5 


2 4 5 


<) 


C 3 H 7 (n) 
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Table 1 (continued) 



Comp. 
Na 


A 


B 


2 4 6 


<) 


C 4 H g (n) 


2 4 7 


<) 




2 4 8 
2 4 9 
2 5 0 


<f 


-nh-(h) 

CH 3 

CHg 

-nh-{h^ 


2 5 1 
2 5 2 




-NH-(h)-CH3 

C Hg CHg 


2 5 3 
2 5 4 


<> 


CH 3 

-nh-^?> 

CH 3 

CHg 

\ C H 
CH 3 
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Table 1 (continued) 



Comp. 
Na 


A 


B 


2 5 5 


LI 




2 5 6 




-NH -/hV C o H -t (n) 


2 5 7 


\i u 


-NH-(h)-C, Ho (n) 


2 5 8 




VTTT AA 


2 5 9 




-nh-^h) 


2 6 0 






2 6 1 




-NH- (CH 2 ) 2 CH 3 


9 fi 9 

Ct U Ct 






2 6 3 


o 


-NH- (CH 2 ) 4 CH 3 


2 6 4 




-NH- (CH 9 )cCH, 


2 6 5 




-NH- (CH 2 ) 6 CH 3 


2 6 6 




-NH- (CH 2 ) 7 CHg 


2 6 7 




/CHo CH O 

-NH-CH^ 2 3 
^CH 3 
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Table 1 (continued) 



Comp. 
Na 


A 


B 


2 6 8 




-NH-CH^ 1 1 3 


2 6 9 




-NH-CH-CH (CH 3 ) 2 

CHg 


2 7 0 




-NH-CH-CH 2 -CH (CH 3 ) 2 

CHg 


2 7 1 




-NH-CH- (CH 2 ) 3 CHg 

CHg 


2 7 2 




-NH-CH- (CH 2 ) 4 CH 3 

CHg 


2 7 3 




-NH-CH- (CH 2 ) 5 CH 3 

CHg 


2 7 4 




-NH-CH-CH 2 CHg 


2 7 5 




-NH-CH-CH 2 CH 2 CHg 

C H 2 C H g 


2 7 6 


-0 


-NH-CH-CH 2 CH 2 CHg 

CH2 C H 2 ^ ^ 3 
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50 



Table 1 (continued) 



Comp. 
Na 



2 7 7 
2 7 8 
2 7 9 
2 8 0 

2 8 1 

2 8 2 

2 8 3 

2 8 4 
2 8 5 
2 8 6 
2 8 7 



CH, 



CH. 



CH, 



CH, 



CH, 



CH, 



-NHC (CH 3 ) 3 
-NHCH 2 C (CH 3 ) 3 
-NH-CH 2 -(o) 

-nh-ch 2 -(h) 



-nh-ch: 



•CH. 



-nh-ch 



-NH-CH 



-NH-CH 



JQ) 

C H 2 C H ^ 
C H 2 C H g 



-N^N 



-nh-(h) 



-NH-CH 



,C H 2 C H g 
X H 2 C H ^ 



55 
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Table 1 (continued) 



Conp. 
Nd 


A 


B 


2 8 8 


i> CH 3 


-NH- 


* C H 2 C CCHg)^ 


2 8 9 


H 

CHg 


- NH - 


CHCf 

CHg 


2 9 0 


CHg 


- NH - 


■CH> 

CHg 


2 9 1 


l_i" c z H 5 


-NH- 


CH^^ 
CH 3 


2 9 2 


-^-C 3 H 7 (n) 


-NH- 


CHg 


2 9 3 




-NH- 


J® 

CH^ 

CHg 


? Q 4 

G %J *t 


ll 


-NH- 


CH^ 

C H 2 C H ^ 


2 9 5 




-NH- 


CH^ 

CHg 


2 9 6 


<5 


-NH- 


C H 2 CHg 
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Table 1 (continued) 



CODIP. 

Na 


A 


B 


2 9 7 




. 

-N N 


2 9 8 




-nh-(h) 


2 9 9 




y-C H n C H Q 
-NH-CH^ 1 6 
C H 2 C H g 


3 0 0 




-NH-CH 2 C (CH 3 ) 3 


0 v 1 




-NH-CH 


3 0 2 


-°-<Q> 


-nh-chc; 

C H 2 C H g 


3 0 3 


-o^O> 


rgj 

V CH 3 


3 0 4 




-NH-CH^ 

C H 2 C H g 


3 0 5 






3 0 6 


-0-® 


-nh-(h) 
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Table 1 (continued) 



ConJp 
Na' 


A 


B 


3 0 7 




>C H o C H q 
-NH-CH^ 1 s 

C H o C H «j 


3 0 8 


-°^> 


-NH-CH 2 C (CH 3 ) 3 


3 0 9 


-0-®-CH s 


J® 

-NH-CH^ 


3 1 0 


CH o 
w " 3 

CH o 
v " 3 

-0-@-C 2 H 5 


J® 

-nh-ch^ 

X CH 3 


3 1 1 
3 1 2 


-nh-ch^^ 

CHg 

J® 
-NH-CH^^ 

CHg 


3 1 3 


-0-®-C 3 H 7 OD 


-NH-CH^ 

CHg 


3 1 4 


-0-@-C 1 


-NH-CHlf 

"CHg 


3 1 5 


-0-@-F 


J® 
-NH-CH^ 

CHg 


3 1 6 


-CH 2 -@> 


-NH-CH^ 

CHg 
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Table 1 (continued) 



Comp. 
Na 


A 


B 


3 1 7 


-CH 2 -(0> 


-NH-CH^ 

C H 2 C H ^ 


3 1 8 


-CH 2 -(0> 


-NH-CH^ 


3 1 9 


-CH« -/O) 


-NH-CH^ 

C H 2 C H ^ 


3 2 0 


ATI / f\\ 

-CH 2 "\0/ 




3 2 1 


_CH 2 \2/ 


_ XT LI _/ IJ \ 


3 2 2 




H 9 C H o 

-NH-CHf 

C H n CH« 


3 2 3 


-CH 2 ^5) 


-NH-CH 2 C (CHg)g 


3 2 4 


-CH 2 "\0)-CHg 


J® 

-NH-CH^ 

CHg 


3 2 5 


-CH 2 -@ 

CHg 

-CH 2 -^o) 

CHg 


-NH-CH^ 

CHg 


3 2 6 


J® 

-NH-CH^ 

"CHg 
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Table 1 (continued) 



Comp. 
Na 


A 


B 


3 2 7 


-CH 2 -<g>-C 2 H 5 


J© 

-NH-CH^ 

^CHg 


3 2 8 


-CH 2 -(o)-C3H 7 (n 


i -NH-CH^ 

N CH 3 


3 2 9 


-CH 2 -^0)-Cl 


J® 

-NH-CH^ 

CH 3 


3 3 0 


-CH 2 -<J5)-F 


-NH-CH^ 

CHg 


3 3 1 


-s^O> 


J© 

-nh-ch^ 

CHg 


3 3 2 


-»-©' 


IOJ 

-NH-CHCT^ 

C H 2 C H ^ 


3 3 3 




j® 

-NH-CH^ 

^CHg 


3 3 4 


-s^O> 


-nh-ch^; 

C H 2 CHg 


3 3 5 




-N N 


3 3 6 


-s-<5> 


-nh-(h) 
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Table 1 (continued) 



Coop. 
Na 


A 


B 


3 3 7 




✓ CHo C H q 

-NH-CH^ 

C H 2 C H g 


3 3 8 




-NH-CH 2 C (CH 3 ) 3 


3 3 9 


-S-<g>-CH3 


J® 

-NH-CH^ 

N CH 3 


3 4 0 


CH 3 

CH 3 

-S-@hC 2 H 5 


J® 

-NH-CH^ 

CH 3 


3 4 1 
3 4 2 


-NH-CH^ 

CH 3 

-NH-CH^ 

CH 3 


3 4 3 


-S-@-C 3 H 7 (n) 


J® 

-nh-chCT 

S CH 3 


3 4 4 


-S-^-C 1 


-nh-chC; 

CH 3 


3 4 5 


-S-@-F 


J® 

-NH-CH^ 

^CH 3 
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Table 1 (continued) 



Comp. 
Nd 


A 


B 


3 4 6 


-o 


-NH-CH^ 

^CH 3 


3 4 7 


-o 


J& 
-nh-chc; 

CH 2 CH 3 


3 4 8 


-o 


-NH-CH^ 

CH, 

0 


3 4 9 


-o 


J® 

-NH-CH^ 

x n U p TT 

u n 2 ^ " 3 


3 5 0 


-o 




3 5 1 


-N ) 


-nh-/h) 

X—J 


3 5 2 


-o 


/CHo C H o 
-NH-CH^ * J 

C H 2 C H g 


3 5 3 


-nJ> 


VtfT Aft /*> / /~\ T T \ 

-NH-CH 2 C (CHgjg 


3 5 4 


-o 


-NH-CH^ 

CH 3 


3 5 5 


-o 


J© 

-NH-CH^ 

C H 2 C H «j 
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Table 1 (continued) 



Coop. 
Ka 


A 


B 


3 5 6 




J® 

-NH-CH^ 

CH 3 


3 5 7 


\ / 


J® 

-NH-CH^ 

C H o C H a 

L. 0 


3 5 8 




-N N 
i 1 


3 5 9 


\ i 


-NH -(h) 


3 6 0 


-o 


H O C H O 

-NH-CH^ i 6 
C H £ C H g 


3 6 1 


-o 


-NH-CH 2 C (CH 3 ) 3 


3 6 2 


/ — \ 
-N 0 


-NH-CH^ 

V CH 3 


3 6 3 


/ v 
-N 0 


J© 
-NH-CH^^ 

C H 2 C H g 


3 6 4 


/ — V 
-N 0 


- NH - C H 

N CH 3 


3 6 5 


/ — V 
-N 0 
\ / 


-NH-CH^ 

C H 2 C H g 
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Table 1 (continued) 



Comp. 

nu 


A 


B 


3 6 6 


/ — \ 
-N 0 


i 1 


3 6 7 


/ — V 
-N 0 


-nh-(h) 


3 6 8 


/— \ 
-N 0 


CH9 CHo 

-NH-CH^ 4 

C H £ C H g 


3 6 9 


/ — V 
-N 0 


-NH-CH 2 C (CH 3 ) 3 


3 7 0 




J® 

-NH-CH^ 

CH 3 


3 7 1 


\=J 


-nh-ch^ 

C H 2 C H ^ 


3 7 2 


v=y 


-nh-chC; 

CH2 C H 2 ^ ^ 3 


3 7 3 


\=J 


j® 

-NH-CH v 

CH2 C H 2 ^ ^ 2 ^ ^ 3 


3 7 4 


V=/ 


-NH-CH^< 
CH 3 


3 7 5 


-N^N 
\=/ 


- NH - C H ^ C H 0 
CH 3 3 



50 



EP 0 534 443 A1 



Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 



Cnmo 

Na 


A 


B 


4 ft ! 

4 O A 




r«) 

ii n v/ n ^ 

c 4 Hg 


4 ft 2 

<T U £ 




-MU-pU 

n v./ fi. ^ 

C 4 Hg 


4 Q Q 
4 0 0 




— mm — r w 

C 4 Hg 


4 ft 4 
tot 




rff) 

-NH-PH 
it n \j n ^ 

C 4 Hg 


4 8 5 

too 


Vry uu 4 H 9 


-MH-PU ^ 

C 4 Hg 


4 8 6 


-<5^ci 


-NH-CH^ 

L 4 H 9 


4 8 7 




JCS) 

-NH-CH^ 

C 4 Hg 


4 8 8 




-NH-CH^ 

C 4 Hg 



64 



EP 0 534 443 A1 



Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 2 (continued) 
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Table 3 (continued) 
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Table 3 (continued) 
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A process for preparing a compound according to the present invention will now be explained. A 
compound according to the present invention can be synthesized by a given method which meets the 
object of the present invention including the following methods, 
(i) When the ring C represents a benzene ring, 
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+ A-M 




+ A-H 



Process 1 
(Method a) 



(M represents MgCI/ MgBr 
Mg ( j or Li) 



A 
I 



roT c 



COOH 



Process 2 



0 



Process 3 



Process 4 




4- 



Process 1 
(Method b) 



(X) 



(XI) 



(XII) 



(I - a) 



(A and B are as defined above) 

The process 1 is a process for preparing a compound (X). The compound (X) can be prepared either 
by a method a or a method b. The method a is a method of preparing the compound (X) by reacting 
phthalic anhydride with Grignard reagent or lithium reagent. In the case of using a solvent, ether, 
tetrahydrofuran, dioxane, benzene, toluene, methylene chloride, dichloroethane, dimethylformamide, N- 
methylpyrrolidone, hexamethylphosphoroamide or the like is used either singly or in the form of a 
mixture. The reaction temperature is -78 to 100 *C, preferably -78 to 30 *C, and the reaction time is 10 
minutes to 24 hours. 
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The method b is a method of preparing the compound (X) by a Friedel-Crafts reaction between 
phthalic anhydride and a compound represented by the formula A-H, wherein A is as defined above. In 
the case of using a catalyst, aluminum chloride, titanium tetrachloride, tin chloride, boron trifluoride 
etherate or the like is used. In the case of using a solvent, methylene chloride, dichloroethane, 
nitrobenzene, carbon disulfide or the like is used. The reaction temperature is -78 to 200 °C, preferably 
-50 to 1 00 * C, and the reaction time is 1 0 minutes to 24 hours. 

The process 2 is a process for preparing a compound (XI). By reacting the compound (X) and 
hydrazine or hydrazine hydrate, the compound (XI) is prepared. In the case of using a solvent, water, 
methanol, ethanol, benzene, toluene or the like is used. The reaction temperature is 0 to 150 'C, 
preferably 20 to 100*C. 

The process 3 is a process for preparing a compound (XII) by a chlorination of the compound (XI) 
without a solvent or in a solvent such as benzene, toluene, chloroform and dichloroethane. As a 
chlorinating agent, thionyl chloride, phosphorus oxychloride, phosphorus trichloride, phosphorus pentach- 
loride or the like is used. 

The process 4 is a process for preparing a compound (I - a) according to the present invention from 
the compound (XII). The compound (XII) is reacted with a compound represented by the formula B-H, 
wherein B represents the same as defined above. Examples of solvents used are ethers such as 
tetrahydrofuran and dioxane; hydrocarbon halides such as chloroform and dichloroethane; aromatic 
hydrocarbons such as benzene, toluene, xylene and chlorobenzene; amides such as dimethylformamide 
and N-methylpyrrolidone; and dimethylsulfoxide. The amount of solvent used is 0.1 to 100 by weight 
ratio based on the compound (XII). In the case of using a catalyst, an organic base such as triethylamine, 
disopropylethylamine, pyridine and N,N-dimethylanyline, or an inorganic base such as NaOH, KOH, 
NaHC0 3 , Na2C03, KHCO3 and K2CO3 is used. The amount of catalyst used is 0.5 to 30, preferably 1 to 
10 by weight ratio based on the compound (XII). The reaction temperature is 0 to 300 # C, preferably 20 
to 150* C, and the reaction time is 10 minutes to 24 hours. 

(ii) When the ring C represents a thiophene ring which may be substituted by an alky I group having 1 to 
4 carbon atoms, 
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45 



wherein A and B are as defined above and R represents an alky I group having 1 to 4 carbon atoms. 
The process 1 is a process for introducing 

0 

4-» 



group into the ortho position of a compound (XIII) so as to prepare a compound (XIV). A base such as 
butyl lithium is brought into reaction with the compound (XIII) so as to produce an ortho-lithiated 
compound. A compound represented by the general formula A-COR* (wherein A is as defined above, 
and R* represents a halogen atom, an alkoxy group, an imidazolyl group or a cyano group) is then 
55 reacted with the thus-produced ortho-lithiated compound, thereby preparing the compound (XIV). In the 
case of using a solvent, ether, tetrahydrofuran, etc. are used either singly or in the form of a mixture. 

The process 2 is a process for cleaving the oxazoline ring of the compound (XIV) so as to prepare a 
compound (XV). The reaction is carried out in the presence of an acid such as hydrochloric acid, sulfuric 
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acid, mesylic acid and tosylic acid. As a solvent, water, dioxane, tetrahydrofuran, ethanol, methanol, etc. 
are used either singly or in the form of a mixture. 

The processes 3, 4 and 5 correspond to the processes 2, 3 and 4, respectively, in (i) when the ring 
C represents a benzene ring. 

(iii) When the ring C represents a furan ring which may be substituted by an alkyl group having 1 to 4 
carbon atoms, 
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30 
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wherein A and B are as defined above and R represents an alkyl group having 1 to 4 carbon atoms. 

so The process 1 is a process for introducing A-C = 0 group into the second position of a compound 
(XVIII) so as to prepare a compound (XX). The reaction is carried out by bringing the dilithiated compound 
of the compound (XVIII) which is produced by a base into reaction with a compound represented by the 
general formula A-COR' (wherein A is as defined above, and R'represents a halogen atom, an alkoxy group, 
an aryloxy group, an imidazolyl group or a cyano group). At this time, n-butyllithium, s-butyllithium, LDA, 

55 LHMDS, etc. are usable as a base. The amount of base used is 1 to 10, preferably 2 to 4 by molar ratio. As 
a solvent, tetrahydrofuran, diethyl ether, diisopropyl ether, hexane, heptane, etc. are used either singly or in 
the form of a mixture. 
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The processes 2, 3, and 4 correspond to the processes 2, 3 and 4, respectively, in (i) when the ring C 
represents a benzene ring. 

The salts of the compound represented by the general formula (I) are preferably physiologically 
tolerable salts. They are, for example, the salts of inorganic acids such as hydrochlorides, hydrobromides, 
s hydroiodides, sulfides and phosphates, and the salts of organic acids such as methane sulfonates, p-toluene 
sulfonates, benzene sulfonates, camphor sulfonates, acetates, benzoates, malates, lactates, glycolates, 
glucronates, maleates, fumarates, oxalates, ascorbates, citrates, salicylates, nicotinates and tartrates. Since 
some compounds represented by the general formula (I) and some salts thereof exist in the form of a 
hydrate or a solvate, the compounds of the present invention include the hydrates and solvates thereof. 
io When a compound of the present invention is orally administered to an adult as a medicine, it is 
preferable that a dose of 1 to 100 mg is administered 1 to 3 times a day. In the case of using a compound 
of the present invention as an intravenous injection for an adult, it is preferable that a dose of 0.01 to 10 mg 
is administered 2 to 5 times a day. In the case of using a compound of the present invention as a medicine 
for intestinal administration for an adult, it is preferable that a dose of 1 to 100 mg is administered 1 to 3 
75 times a day. It is more preferable to appropriately increase or decrease the dose depending upon the age, 
the condition of the disease and the condition of the patient. 

When a compound of the present invention is formed into a medicine, at least one compound 
represented by the general formula (I) or at least one pharmaceutical^ tolerable salt thereof is mixed with a 
pharmaceutical carrier, a shaping agent and other additives. The carrier may be either a solid or a liquid. 
20 Examples of a solid carrier are lactose, white clay (kaolin), sucrose, crystalline cellulose, cornstarch, talc, 
agar agar, pectin, acacia gum, stearic acid, magnesium stearate, lecithin and sodium chloride. 

Examples of a liquid carrier are syrup, glycerin, peanut oil, polyvinyl pyrrolidone, olive oil, ethanol, 
benzyl alcohol, propylene glycol, and water. 

Such a medicine may be used in various forms. In the case of using a solid carrier, a medicine may be 
25 prepared in the form of tablets, powder, hard gelatin capsules, suppositories or troche. The amount of solid 
carrier may be varied in a wide range, but it is preferably about 1 mg to 1 g. 

In the case of using a liquid carrier, a medicine may be prepared in the form of syrup, emulsion, soft 
gelatin capsule, sterile injection contained in an ampule or the like, or aqueous or nonaqueous suspension. 

The present invention will be explained in more detail hereinunder with reference to the following 
30 examples. It is however, to be understood that the present invention is not restricted thereto and any 
modification is possible within the scope of the present invention. 

[Examples] 

35 Example 1 

Synthesis of (R)-1-(a-phenylethylamino)-4-cyclohexylphthalazine (Compound No. 1 in Table 1) 

10.0 g of phthalic anhydride was dissolved in 200 ml of tetrahydrofuran, and 40 ml of cyclohexylmag- 
40 nesium chloride (2.0 M, ether solution) was added dropwise to the solution at -50 *C. After stirring the 
solution at the same temperature for 1 hour, the reaction solution was poured into 0.5-N hydrochloric acid, 
and extracted with chloroform. After the organic layer was dried over magnesium sulfide, it was purified by 
silica gel chromatography (eluent: chloroform-methanol) to obtain 12.0 g of o-(cyclohexanoyl) benzoic acid. 
12.0 g of o-(cyclohexanoyl) benzoic acid and 3.1 g of hydrazine hydrate were dissolved in 60 ml of 
45 ethanol, and the solution was refluxed for 4 hours. Ethanol was distilled off and the remaining solution was 
crystallized by adding ether, thereby obtaining 7.5 g of 4-cyclohexyM -phthalazinone. 

1.0 g of 4-cyclohexyl-1 -phthalazinone and 5 ml of phosphorus oxychloride were dissolved in 10 ml of 
dichloroethane, and the solution was stirred at 100*C for 4 hours. The reaction solution was distilled off, 
and a 1-N aqueous NaOH solution was added thereto under cooling with ice. The solution was extracted 
50 with chloroform and dried over magnesium sulfide. The solvent was then distilled off, thereby obtaining 1.1g 
of 1-chloro-4-cyclo-hexylphthalazine. 

1.1g of 1-chloro-4-cyclohexylphthalazine and 1.6 g of D-a-phenylethylamine were dissolved in N- 
methylpyrrolidone, and the solution was stirred at 140* C for 6 hours. After cooling the solution, an aqueous 
5% NaOH solution was added to the solution, and the resultant solution was extracted with chloroform. The 
55 organic layer was dried, concentrated, purified by silica gel chromatography (eluent: hexane, chloroform, 
ethyl acetate), and recrystallized from ether to obtain 1.05 g of (R)-1-(a-phenylethylamino)-4-cyclohexylph- 
thalazine. 

Melting point: 1 62.5 to 1 64.0 " C. 
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Examples 2 to 38 

Compounds of Examples 2 to 38 shown in Table 6 were synthesized in accordance with the method in 
Example 1. 

5 

Example 39 

Synthesis of (R)-1-(a-phenylethylamino)-4-(3-thienyl) phthalazine (Compound No. 207 in Table 1) 

w 35 ml of normal butyllithium (1.5 M, hexane solution) was dissolved in 50 ml of ether, and 6.0 g of 3- 
bromthiophene was added dropwise to the solution at -70 *C. Separately from this, 5.5 g of phthalic 
anhydride was dissolved in 80 mi of tetrahydrofuran, and the lithium reagent obtained above wad added 
dropwise to this solution at -70* C. 

After stirring the solution at the same temperature for 1 hour, the reaction solution was poured into 0.5- 

75 N hydrochloric acid, and extracted with chloroform. After the organic layer was dried over magnesium 
sulfide, it was purified by silica gel chromatography (eluent: chloroform-methanol) to obtain 1.8 g of o-(3- 
thenoyl)benzoic acid. 

1.8 g of o-(3-thenoyl)benzoic acid and 580 mg of hydrazine hydrate were dissolved in 20 mi of ethanol, 
and the solution was refiuxed for 4 hours. After cooling the solution, it was crystallized by adding ether, 
20 thereby obtaining 910 mg of 4-(3-thienyl)-1 -phthalazinone 

500 mg of 4-(3-thienyl)-1 -phthalazinone and 3 ml of phosphorus oxychloride were dissolved in 6 ml of 
dichloroethane, and the solution was stirred at 100*C for 4 hours. The reaction solution was distilled off, 
and a 1-N aqueous NaOH solution was added thereto under cooling with ice. The solution was extracted 
with chloroform and dried over magnesium sulfide. The solvent was then distilled off, thereby obtaining 515 
25 mg of 1-chloro-4-(3-thienyl)phthalazine. 

510 mg of 1-chloro-4-(3-thienyl)phthalazine and 790 mg of D-a-phenylethylamine were dissolved in 2 
ml of N-methylpyrrolidone, and the solution was stirred at 140° C for 6 hours. After cooling the solution, an 
aqueous 5% NaOH solution was added to the solution, and the resultant solution was extracted with 
chloroform. The organic layer was dried, concentrated, purified by silica gel chromatography (eluent: 
30 hexane, chloroform, ethyl acetate), and recry stall ized from ether to obtain 492 mg of (R)-1-(a- 
phenylethylamino)-4-(3-thienyl)phthalazine. 

Melting point: 144.0 to 146.0°C. 

Examples 40 and 41 

35 

Compounds of Examples 40 and 41 shown in Table 6 were synthesized in accordance with the method 
in Example 39. 

Example 42 

40 

Synthesis of (R)-1 -(a-phenylethylamino)-4-(4-methyl-2-thienyl)phthalazine (Compound No. 1 89 in Table 1 ) 

1.90 g of phthalic anhydride and 3.58 g of aluminum chloride were dissolved in 40 ml of dich- 
loroethane, and 2-bromo-3-methylthiophene was added dropwise to the solution at room temperature. After 

45 stirring the solution for 4 hours, the reaction solution was poured into a 1 -N hydrochloric acid under cooling 
with ice, and extracted with chloroform. By purifying the extract by silica gel chromatography (eluent: 
chloroform, ethyl acetate), 1.70 g of o-(5-bromo-2-thenoyl)benzoic acid was obtained. 

1.70 g of o-(5-bromo-2-thenoyl)benzoic acid and hydrazine hydrate were dissolved in 40 ml of ethanol, 
and the solution was refiuxed for 4 hours. After cooling the solution, it was crystallized by adding ether, 

so thereby obtaining 315 mg of 4-(5-bromo-4-methyl-2-thienyl)-1 -phthalazinone. 

300 mg of 4-(5-bromo-4-methyl-2-thienyl)-1 -phthalazinone, 500 mg of 5% palladium carbon (Pd-C) and 
1 mi of concentrated hydrochloric acid were added to 50 ml of ethanol, and hydrogen gas was reacted 
with the resulting mixture under ordinary pressure. After the end of the reaction, the mixture was filtered, 
and the filtrate was concentrated to obtain 205 mg of 4-(4-methyl-2-thienyl)phthalazinone. 

55 200 mg of 4-(4-methyl-2-thienyl)phthalazinone and 2 mi of phosphorus oxychloride were dissolved in 4 
ml of dichloroethane, and the solution was stirred at 100"C for 4 hours. The reaction solution was distilled 
off, and a 1-N aqueous NaOH solution was added thereto under cooling with ice. The solution was extracted 
with chloroform, dried and concentrated to obtain 206 mg of 1-chloro-4-(4-methyl-2-thienyl)phthalazine. 
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200 mg of 1-chloro-4-(4-methyl-2-thienyl)phthalazine and 100 mg of D-a-phenylethylamine were dis- 
solved in 2 ml of N-methylpyrrolidone, and the solution was stirred at 140° C for 8 hours. After the solution 
was subjected to aftertreatment, it was purified by column chromatography, thereby obtaining 25 mg of (R)- 
1 -(a-phenylethylamino)-4-(4-methyl-2-thienyl) phthalazine. 
5 Melting point: 1 1 8.5 to 1 21 . 0 * C. 

Examples 43 and 44 

Compounds of Examples 43 and 44 shown in Table 6 were synthesized in accordance with the method 
w in Example 42. 

Example 45 

Synthesis of (R)-1-(a-cyclohexylethylamino)-4-(2-furyl) phthalazine (Compound No. 237 in Table 1) 

75 

3.4 g of furan was dissolved in 30 ml of tetrahydrofuran, and the solution was added dropwise to 34 
mi of normal butyllithium (1.6 M, hexane solution) at -40 *C. After stirring the resultant solution at 0*C for 4 
hours, the lithium reagent was added dropwise to a solution of 7.4 g of phthalic anhydride in 100 ml of 
tetrahydrofuran at -70 'C. After stirring the solution at the same temperature for 1 hour, the reaction solution 
20 was poured into 0.5-N hydrochloric acid, and extracted with chloroform. By purification by column 
chromatography (eluent: chloroform, methanol), 2.0 g of o-(2-furoyl) benzoic acid was obtained. 

2.0 g of o-(2-furoyl) benzoic acid and 690 mg of hydrazine hydrate were dissolved in 30 ml of ethanol, 
and the solution was refluxed for 4 hours. 

After cooling the solution, it was crystallized by adding ether, thereby obtaining 1.0 g of 4-(2-furyl)-1- 
25 phthalazinone. 

1.0 g of 4-(2-furyl)-1 -phthalazinone and 5 ml of phosphorus oxychloride were dissolved in 5 ml of 
dichloroethane, and the solution was stirred at 100'C for 3 hours. The reaction solution was distilled off, 
and a 1-N aqueous NaOH solution was added thereto under cooling with ice. The solution was extracted 
with chloroform, dried and concentrated to obtain 910 mg of 1-chloro-4-(2-furyl))phthalazine. 
30 300 mg of 1 -chloro-4-(2-furyl)phthalazine and 495 mg of R-cyclohexylethylamine were dissolved in 2 
mi of N-methylpyrrolidone, and the solution was stirred at 150°C for 8 hours. After the solution was 
subjected to after-treatment, it was purified by column chromatography, thereby obtaining 135 mg of (R)-1- 
(a-cyclohexylethylamino)-4-(3-furyl) phthalazine. 

Melting point: 152.0 to 153.0°C. 

35 

Example 46 

Synthesis of 1 -(1 -imidazolyl)-4-(2-furyl)phthalazine (Compound No. 241 in Table 1) 

40 300 mg of 1-chloro-4-(2-furyl)phthalazine and 707 mg of imidazol were dissolved in 2 mi of N- 
methylpyrrolidone, and the solution was stirred at 150* C for 10 hours. After the solution was subjected to 
after-treatment, it was purified by column chromatography, thereby obtaining 14.5 mg of 1-(1-imidazolyl)-4- 
(2-furyl)phthalazine. 

Melting point: 151.0 to 152.5*C. 

45 

Examples 47 to 59 

Compounds of Examples 47 to 59 and 59' shown in Table 6 were synthesized in accordance with the 
method in Example 46. 

50 

Example 60 

Synthesis of (R)-1-(1-cyclohexylethylamino)-4-phenylphthalazine (R compound of Compound No. 431 in 
Table 1) 

55 

722 mg (3.0 mmol) of 1 -chloro-4-pheny Iphthalazine and 1.15 g (9.0 mmol) of (R)-(-)-1-cyclohex- 
ylethylamine were added to 2 mi of N-methylpyrrolidone, and the resultant mixture was stirred at 120 to 
130*C for 6 hours under heating. After the end of the reaction, the mixture was cooled. 20 mi of an 
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aqueous 5% NaOH solution was added to the mixture and the solution was extracted with chloroform. The 
organic layer was dried over MgSCU, concentrated, purified by silica gel chromatography (eluent: ethyl 
acetate : hexane : chloroform = 1 : 3 : 1) and recrystallized from ether-chloroform, thereby obtaining 751 
mg of (R)-1-(1-cyclohexylethylamino)-4-phenylphthalazine. 
Melting point: 164.0 to 167.0'C. 

Examples 61 to 68 

Compounds of Examples 61 to 68 shown in Table 6 were synthesized in accordance with the method in 
Example 60. 
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Table 6 



Comp. of Ex. No. 
(Comp. No. in Tablel) 


EL p. CO 


2 (No.2) 


178. 5—180. 0 


3 (No.3 4) 


182. 0—184. 0 


4 (Na4 4) 


172. 0—174. 5 


5 (Na4 0) 


22 1. 5—222. 0 


6 GNo.5 8) 


amorphous 


7 (Na2 3) 


amorphous 


8 (Na2 7) 


165. 0— 170. 0 


9 (Na6 7) 


I2l. 0— 122. 0 


1 0 (No.7 5) 


125. 0 — 125. 5 


11 (Na9 1) 


178. 0— 179. 0 


12 (No.3 1 6) 


amorphous 


1 3 (No.3 2 9) 


amorphous 


14 (No.3 0 1) 


18L 0~l84. 0 


1 5 (No.3 3 1) 


152. 0—153. 5 


16 (Na 1 6 1 ) 


amorphous 


17 (Nal 6 2) 


107. 0—109. 0 


1 8 ONal 6 7) 


125. 0— 130. 0 


19 (Nal 7 7) 


177. 0— 180. 0 


2 0 (Nal 7 8) 


188. 0— 189. 0 


2 1 (Na 1 6 8 ) 


amorphous 


2 2 (Na 1 7 4 J 




2 3 (Nal 6 9) 


109.0-110.5 


2 4 (Nal 7 0) 


132. 5-135. 5 


2 5 (Nal 7 3) 


oil 


2 6 (Nal 5 0) 


amorphous 


2 7 (Nal 5 2) 


amorphous 


2 8 (Nal 1 5) 


140.0-141.0 



Comp. of Ex. No. 
(Comp. No. in Tablel) 


EP. CO 


2 9 


(Nal 1 6) 


139. 5-143. 0 


3 0 


(Na 1 18) 


133. 0-135. 0 


3 1 


(Na 1 2 0) 


119.0-121.5 


3 2 


(Na 1 3 1 ) 


198. 5-201. 0 


3 3 


(Nal 2 5) 


164.0-165.0 


3 4 


(Na 1 3 7 ) 


88.0- 92.0 


3 5 


(Nal 3 8) 


amorphous 


3 6 


(Na 1 4 1 ) 


162. 0-163. 5 


3 7 


(Na 1 4 2 ) 


154.0-155.0 


3 8 


(Na 1 4 7 ) 


194. 0-195. 5 


4 0 


(Na2 0 8) 


152.0-156.0 


4 1 


(Na 1 8 1 ) 


178.0-179.5 


4 3 


(No. 1 9 7) 


134. 0-136. 5 


4 4 


(Na2 1 5) 


149.0-152.5 


4 7 


(Na 3 5 4 ) 


130.0-134.0 


4 8 


(Na3 4 6) 


168.0-171.0 


4 9 


(Na3 6 2) 


160. 0-161. 0 


5 0 


(Na3 7 0) 


170.0-174.0 


. 5 1 


(Na 3 7 1 ) 


199.5-201.0 


5 2 


(Na3 7 3) 


183.0-185.5 


5 3 


(Na3 7 5) 


192.0-193.5 


5 4 


(Na3 8 6) 


195 0—197 0 


5 5 


(Na3 8 0) 


151.0-152.5 


5 6 


(No.3 9 6) 


110.0-116.0 


5 7 


(Na4 0 3) 


85.0- 90.0 


5 8 


(Na4 1 0) 


118.0-119.0 


5 9 


(Na2 9 3) 


135. 0-136. 5 


59' 


(Na2 8 3) 


168 -175 
decomposition 
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Table 6 (continued) 



Comp. of Ex. No. 
(Comp.No. in Tab lei) 


up. (°C) 


6 1 (Na4 3 1) 
6 2 (No. 4 3 2) 
6 3 (No.4 3 3) 
6 4 (No.4 3 4) 


165. 0-167. 0 
amorphous 
139. 0—145. 0 
147. 0-150. 0 



Comp. of Ex. No. 
(Comp.No. in Tab lei 


up. CO 


6 5 (Na4 4 5) 
6 6 (No.4 5 4) 
6 7 (No.4 8 9) 
6 8 (No.5 0 1) 


amorphous 
amorphous 
-158.0-159.5 
191. 0-192. 0 



In Table 6, the compounds in Examples 7, 9, 10, 11 , 12, 13, 14, 15, 28, 34, 41, 43, 44, 47, 48, 49, 50, 
75 56, 57, 58, 59, 65 and 66 are R compounds, the compound in Example 61 is an S compound, and the 
compounds in Examples 62, 63, 64, 67 and 68 are RS compounds. The compound in Example 8 is a 
hydrochloride and that in Example 59* is a fumarate. 



20 



Example 69 

Synthesis of (R)-4-( 1 -P n e n ylethylamino)-7-(2-thienyl)thieno[2,3-d]pyridazine (Compound No. 523 in Table 2) 



2.0 g of 2-(3-thienyl)-4,4-dimethyloxazoline was dissolved in 50 ml of ether, and 10 ml of s-butyllithium 
(1 .3 M, cyclohexane solution) was added dropwise thereto at -70 • C. The solution was stirred for 1 hour. 

25 The reaction solution was added dropwise to a solution of 2.4 g of 2-thenoyl chloride in 50 mi of 
tetrahydrofuran at -78° C, and the solution was stirred for 30 minutes. Thereafter, 1 ml of methanol was 
added to the solution, and the reaction solution was concentrated. After adding water thereto, the solution 
was extracted with chloroform. The chloroform layer was dried and concentrated, and the residue was 
purified by silica gel chromatography to obtain 2.8 g of 2-(2-thenoyl)-3-(4,4-dimethyl-2-oxazoline-2-yl)- 

30 thiophene. 

2.8 g of 2-(2-thenoyl)-3-(4,4-dimethyl-2-oxa2oline-2-yl)thiophenewas added to a solution of 30 ml of 
concentrated hydrochloric acid, 20 ml of water and 20 ml of dioxane, and the solution was stirred at 
100*C for 8 hours. After cooling the solution, an aqueous NaCl solution was added thereto. The resultant 
solution was extracted with chloroform and dried. After the solvent was distilled off, the residue was purified 
35 by silica gel chromatography to obtain 0.70 g of 2-(2-thenoyl)-3-thiophene carboxylic acid. 

0.70 g of 2-(2-thenoyl)-3-thiophene carboxylic acid and 0.22 g of hydrazine hydrate were dissolved in 
20 ml of ethanol, and the solution was refluxed for 5 hours. After cooling the solution, it was crystallized by 
adding ether, thereby obtaining 0.61 g of 7-(2-thienyl)thieno[2,3-d]pyridazine-4(5H)-one. 

0.30 g of 7-(2-thienyl)thieno[2,3-d]pyridazine-4(5H)-one and 0.30 g of phosphorus oxychloride were 
40 dissolved in 10 ml of dichloroethane, and the solution was stirred at 100°C for 10 hours. The reaction 
solution was concentrated, and a 1-N aqueous KOH solution was added thereto under cooling with ice. The 
solution was extracted with chloroform and dried. The solvent was distilled off, thereby obtaining 0.31 g of 
4-chloro-7-(2-thienyl)thieno[2,3-d]pyridazine. 

0.31 g of 4-chloro-7-(2-thienyl)thieno[2,3-d]pyridazine and 0.48 g of (R)-l-phenylethylamine was dis- 
45 solved in 2 ml of N-methylpyrrolidone, and the solution was stirred at 150" C for 10 hours. After cooling the 
solution, an aqueous 5% KOH solution was added thereto, and the solution was extracted with chloroform 
and dried. The solvent was distilled off, and the residue was purified by silica gel chromatography to obtain 
0.27 g of (R)-4-(1-phenylethylamino)-7-(2-thienyl)-thieno[2,3-d]pyridazine. 

Melting point: 21 5.5 to 21 6.5 * C. 

50 

Examples 70 to 94 



Compounds of Examples 70 to 94 shown in Tables 7, 8 and 9 were synthesized in accordance with the 
method in Example 69. 

55 
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Table 7 



Table 8 



lomp. oi bx. No. 


a p. CO 




lomp. oi ex. No. 


mp. CO 


^lomp. no. in ladled; 




ttomp. No. in iableo; 


7 n /Ma. C 1 


1Q7 C, .100 

lo/. b— loo 




Q O /Ma C O 


QO 

06 — ob 


*7 1 /Ma C 1 /I \ 

/ 1 (.No. o 1 4; 


1 CO CO 

Ibc — loo 




O O /Ma c o 7 , \ 
o .5 vNa Oct) 




7 0 /Ma CI C\ 

/ ^ Una bib; 


OAC — OAC 

^Ud — <sOb 




O A /Ma C O O \ 

o 4 (Nab l o) 




7 O /M« C 1 C \ 

7 3 CNa 5 1 6 ; 


\QA - IOC 

184 ~186 




o c /Ma r o n\ 

8 5 (No. 5 2 9 ) 




1 A /Ma C 1 7 

7 4 CNao 1 7 ; 


loo — ^184. 5 




n £ /III. c o a "\ 

8 6 CNao o 0; 


1 Af\ ^ 1 AH 

140 —147 


1 J WD 1 oj 


lbo. U— lbb. 0 




8 7 (Na5 3 1) 


1 OA — 1 OO 

1JU ~loZ 


7 6 (Na5 1 9) 


amorphous 




8 8 (Na5 3 2) 


129 -130 


7 7 (Na5 2 0) 


amorphous 




8 9 (Na5 3 3) 


130 -132 


7 8 (Na5 2 1) 


154.5—156.0 




9 0 (Na5 3 4) 


amorphous 


7 9 (Na5 2 2) 


89.0- 95.0 




9 1 (Na5 3 5) 


78 -85 


8 0 (Na5 2 4) 


215. 5-216. 5 




9 2 (Na5 3 6) 


amorphous 


8 1 (Na5 2 5) 









In Tables 7 and 8, the compounds in Examples 70, 75, 78, 79, 82, 88, 90, 91 and 92 are R compounds, 
and the compound in Example 83 is an S compound. 

Table 9 



Comp. of Ex. No. (Comp. No. in Table4) 


m.p.(*C) 


9 3 (No. 5 3 7) 
9 4 (No. 5 3 8) 


172-175 
152-154 



In Table 9, the compounds in Examples 93 and 94 are R compounds. 
Example 95 

Synthesis of (R)-4-(1-cyclohexylethyIamino)-7-phenylfurano[2,3-d]pyridazine (Compound No. 539 in Table 
5) 

5.96 g of diisopropylamine was dissolved in 50 ml of tetrahydrofuran, and 35 ml of n-butyllithium (1.6 
M) was added dropwise thereto at 0°C, and then a solution of 3.0 g of 3-furoic acid in 20 ml of 
tetrahydrofuran was added dropwise thereto at -78 # C. The reaction solution was added dropwise to a 
solution of 5.6 g of benzoyl chloride in 50 ml of tetrahydrofuran at -78* C, and the resultant solution was 
stirred for 30 minutes. After diluted hydrochloric acid was added, the mixed solution was extracted with 
chloroform and the extract was purified by silica gel chromatography to obtain 3.2 g of 2-benzoyl-3-froic 
acid. 

3.0 g of 2-benzoyl-3-froic acid and 0.76 g of hydrazine hydrate were dissolved in 30 ml of ethanol, and 
the solution was refluxed for 3 hours. After cooling the solution, it was concentrated, and the residue was 
purified by silica gel chromatography to obtain 0.25 g of 7-phenyl-furano[2,3-d]pyridazine-4-(5H)-one. 

0.15 g of 7-phenyl-furano[2,3-d]pyridazine-4-(5H)-one and 10 ml of phosphorus oxychloride were 
dissolved in 10 ml of dichloroethane, and the solution was stirred at 100*C for 3 hours. The reaction 
solution was concentrated, and a 1-N aqueous KOH solution was added thereto under cooling with ice. The 
solution was extracted with chloroform and dried. The solvent was distilled off, thereby obtaining 0.10 g of 
4-chloro-7-phenyl-furano[2,3-d]pyridazine. 
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0.10 g of 4-chloro-7-phenyl-furano[2,3-d]pyridazine and 0.165 g of (R)-l-cyclohexylethylamine was 
dissolved in 1 mt of N-methylpyrrolidone, and the solution was stirred at 140° C for 6 hours. After cooling 
the solution, an aqueous 5% KOH solution was added thereto, and the solution was extracted with 
chloroform. By purifying the extract by silica gel chromatography, 0.061 g of (R)-4-(1-cyclohexylethylamino)- 
5 7-phenyl-furano[2,3-d]pyridazine was obtained. 

Melting point: 126 to 130* C. 

Experiment 1 

io Inhibitory effects of 3, 6-di substituted pyridazine derivatives on platelet agglutination of rats ex vitro 



Arterial blood of a rat was centrifuged to obtain platelet rich plasma. 5 ml of a medicinal solution was 
added to 250 ul of the platelet rich plasma, and the mixture was incubated for 2 minutes. Thereafter, 3 ug 
of collagen (produced by Hormon-Chemie) was added to the mixture as a platelet agglutination inducer, and 
75 changes in the platelet agglutination were observed and recorded by a 2-channel platelet agglutination 
degree measuring instrument (Model DP247E, produced by Sienco) for 10 minutes. 

The platelet agglutination inhibitory ratio was calculated from the following formula: 

Inhibitory ratio = (Tc - Ts)/Tc x 100 

20 

Tc: Agglutination degree when only a solvent was added 

Ts: Agglutination degree when a medicinal solution was added 

The inhibitory ratios of each compound having different mol concentrations are shown in Tables 10 to 

25 14. 

Experiment 2 

Inhibitory effects of 3,6-disubstituted pyridazine derivatives on platelet agglutination of rats in vivo (oral 
30 administration) 

A rat group consisting of 8 male Wistar-ST rats each weighing about 250 g was tested. Each compound 
was suspended in aqueous 1% tragacanth solution. The thus-prepared suspension was orally administered 
to each rat at a dose of 4 ml/kg. One hour after, blood was collected from each carotid artery through a 
35 cannula into a plastic test tube containing 3.8% sodium citrate in amount corresponding to 1/10 of the 
volume of the test tube) and the mixture was stirred. Thereafter, the mixture was centrifuged at 200 x g rpm 
for 15 minutes, and the supernatant liquid was taken as platelet rich plasma (PRP). The residue was further 
centrifuged at 2000 x g rpm for 15 minutes, and the supernatant liquid was collected as platelet poor 
plasma (PPP) and used for measurement of the platelet agglutinating ability. The platelet agglutinating 
40 ability was measured by a 2-channel platelet agglutination degree measuring instrument (Model DP247E, 
produced by Sienco), and recorded by a 2-pen recorder. 

Collagen (produced by Hormon-Chemie) having a concentration of 7 to 10 ug/mt was used as a 
platelet agglutination inducer. 

The platelet agglutination inhibitory ratio was calculated from the following formula: 

45 

Inhibitory ratio = (A - B)/A x 100 (%) 



A: Agglutination degree in the group (controlled group) to which only a solution of 1 % tragacanth was 
so administered 

B: Agglutination degree in the group to which the tragacanth solution containing a compound was 

administered 
The results are shown in Tables 10 to 14. 

' 55 
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Tab 1 e 10 



Comp. of Ex. No. 
(Comp.No. in Tablel) 


in vitro Inhibitory 
ratioOD 


OV V I t/A 
CA VIVO 

lnniuiiory raiiovA/vp. 0/ 


\ A— 7*/f 
1U IV1 


6 X10 M 


1 A— 6X/ 

10 M 




1 1 } 




A/7 1 

97. 1 






9 (Ht\9} 


00. 0 


9b. 0 






O UiU <J 4 / 




1 O A 

lo. 4 


1 AA 
100 




A (tin A A) 
4 \nU 4 4/ 




1 AA 
100 






J WvX 4 v / 






C1 O 

51. 8 






oc o 

35.2 


58.3 


98.0 






96. 1 








Q f Ma ft 7 ^ 






23.8 




1 fl f Mn 7 0 






36.8 




1 1 fWn Q 1 ^ 

i i vjiQ, y i v 






56.2 




1 9 f Ma Q 1 ft ^ 






17.9 




1 Q f Ma 9. 9 0 ^ 






22.5 




1 4 f Ma 9. H M 




8.2 


75.8 




1 ^ f Nn 9 1 ^ 
1 0 UiQ. 0 0 W 




IOC 

13. 5 


88.1 




1 ft f Ma 1 ft M 


30. 8 


32.7 


100 




17 fNn 1 R 9 } 


ryj r 
61. 0 


DA >< 

oO. 4 


1 AA 

100 




1 8 f Nh 1 ft 7 ^ 


1 AA 
100 






1U. 0 


1 <3 f Mn 1 7 7 ^ 


AC A 

4b. 9 


1 AA 

100 






£ U Mill 1 f 0 J 


100 

iw 






/IP. Q 


9 1 f Nn 1 ft JO 

tr 1 VllU 10 0/ 


100 






AO C 


2 2 (Na 1 7 4 ) 


100 






38.5 


2 3 CNal 6 9) 


100 






15.3 


2 4 (Nal 7 0) 


100 






41.5 


2 5 (Nal 7 3) 


0 


5 


57.5 




2 6 (Nal 5 0) 


100 






38.5 


2 7 (Nal 5 2) 


100 






53.6 • 


2 8 (Nal 1 5) 


100 








29 (Nal 1 6) 


100 






56.2 
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Table 10 (continued) 



Comp. of Ex. No. 
(Comp. No. in Tablel) 


in vitro Inhibitory 
ratioCO 


nv 1/ ! If A 

ex vivo 

lnniuuory ran o vamp, qj 


10" 7 M 


A *. > 1 A — T & ^ 

3 X10 7 M 


10 *M 


I lug/ Kg 


0 A /Ma 1 1 0 "\ 

o 0 (Na 1 1 oj 


68.0 


94.6 






o 1 (Na lev) 




52.2 


91.0 




a a /u_ i o 1 \ 

3 2 CNa 1 o 1 ) 


52.5 


73.6 


88.5 




3 3 (Na 1 c o ) 




14.6 


78.9 




O A /M— 1 O T \ 

3 4 (No. 1 3 7 ) 


98.6 








3 5 (Nal 3 8; 


47.6 


97.7 






r\ a /it— 1 J 1 \ 

3 6 (Nal 4 1 ) 


49.6 


85. 1 






A T /If 1 J O \ 

3 7 (Na l 4 2 ) 




49.4 


73.6 




on /ii i j t \ 

3 8 (Nal 4 7) 


49.4 


92.6 






3 9 (Na2 0 7) 


94.9 








A A /LI— A A O \ 

4 0 (Na2 0 8) 


91.2 


100 






j 1 /It— 1 A 1 \ 

4 1 (Nal 8 1 ) 


55.8 


91.3 






A O /»T- 1 O A. \ 

4 2 (Nal 8 9 ) 


96.3 








A A /II- 1 i\ T \ 

4 3 (Na 1 9 7 ) 




55.0 


85.8 




4 4 (Na 2 1 5 ) 




16.2 


52.6 




A C /it- O O t \ 

4 5 (Na2 3 7) 


9i 6 








4 O /IT- O J 1 N 

4 6 (Na2 4 1) 




40.6 


66.5 




a i /m- o c ji ^ 

4 7 (Na3 5 4) 




28.6 


91.5 




i O /ll- A J A \ 

4 8 (Na3 4 6) 


62.7 


91.9 




25. 6 


A n /U- A A A \ 

4 9 (Na3 6 2) 




81.4 


92.1 




C A /Ma Q 7 A \ 




37.6 


94.5 




5 1 (Na3 7 1) 






13.4 




5 2 (Na3 7 3) 






0.4 




53 (Na3 7 5) 






8.5 




5 4 (Na3 8 6) 






35.5 : 




55 (Na3 8 0) 






10.1 




56 (Na3 9 6) 






3.8 




57 (Na4 0 3) 






44.1 
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Table 10 (continued) 



U)mp. oi ex. no. 
(Comp.Na in Table 1; 


in vitro Inhibitory ratio(%) 


ex vivo 

I nhihi tnrv ratio 

1 1111 1 U 1 I U 1 J 1 til IU 

(%)(p.o) 


1 0 _T M 


3xiO-'M 


1 0-'M 


1 mg/kg 


5 8 (Na410) 






2.5 




5 9 (No293) 






27.7 




6 0 (Na431) (R) 


94.3 






51.3 


6 1 <Na431) (S) 


30.2 


94.4 






6 2 <Na432) 




61.3 


83.5 




6 3 (Na433) 




90.3 






6 5 (Na445) 


93.2 








6 7 (Na489) 


61.0 






41.1 


6 8 (NaSOl) 


95.0 









In Table 10, the compounds in Examples 1, 7, 9, 10, 11, 12, 13, 14, 15, 28, 34, 39, 41, 42, 43, 44, 45, 
47, 48, 49, 50, 56, 57, 58, 59, 60 and 65 are R compounds, the compound in Example 61 is an S 
compound, and the compounds in Examples 62, 63, 67 and 68 are RS compounds. 

Table 11 



Comp. of Ex. No. (Comp. No. in Table 2) 


in vitro Inhibitory ratio(%) 


ex vivo Inhibitory ratio (%)(p. o) 


1 0~ 7 M 


3 x 10" 7 M 


1 0" 6 M 


1 mg/kg 


6 9 (No. 5 2 3) 


50.8 


95.2 






7 0 (No. 5 1 3) 


95.2 








7 1 (No. 5 1 4) 


30.7 


98.6 






7 2 (No. 5 1 5) 


5.1 


95.3 






7 3 (No. 5 1 6) 


42.8 


95.6 






7 4 (No. 5 1 7) 


73.4 


93.5 






7 5 (No. 5 1 8) 


94.5 






50.2 


7 9 (No. 5 2 2) 




6.6 


94.3 




8 0 (No. 5 2 4) 


100 








8 1 (No. 5 2 5) 


100 









In Table 1 1 , the compounds in Examples 69, 70, 75 and 79 are R compounds. 
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Table 12 



Comp. of Ex. No. (Comp. No. in Table 3) 


in vitro Inhibitory ratio(%) 


ex vivo Inhibitory ratio (%)(p. o) 


1 0" 7 M 


3 x 10" 7 M 


1 0" 6 M 


1 mg/kg 


8 2 (No. 5 2 6) 


93.3 






37.9 


8 3 (No. 5 2 7) 




94.3 






8 4 (No. 5 2 8) 




24.5 


61.6 




8 5 (No. 5 2 9) 






40.7 




8 6 (No. 5 3 0) 




78.2 


90.2 




8 7 (No. 5 3 1) 






18.0 




8 9 (No. 5 3 3) 




49.5 


95.4 




9 0 (No. 5 3 4) 


32.7 


94.4 




60.6 



15 

In Table 12, the compounds in Examples 82 and 90 are R compounds, and the compound in Example 
83 is an S compound. 

Table 13 

20 



Comp. of Ex. No. (Comp. No. in Table 4) 


in vitro Inhibitory ratio(%) 


ex vivo Inhibitory 
ratio (%)(p.o) 


1 0~ 7 M 


3 x 10~ 7 M 


1 0 _6 M 


1 mg/kg 


9 3 (No. 5 3 7) 




9.3 


93.4 





In Table 13, the compound in Example 93 is an R compound. 
30 Table 14 



Comp. of Ex. No. (Comp. No. in Table 5) 


in vitro Inhibitory ratio(%) 


ex vivo Inhibitory ratio (%)(p.o) 


1 0" 7 M 


3 x 10" 7 M 


1 0" 6 M 


1 mg/kg 


9 5 (No. 5 3 9) 


94.4 


100 




63.1 



In Table 1 4, the compound in Examples 95 is an R compound. 
40 Experiment 3 

Effects of 3,6-disubstituted pyridazine derivatives on on the myocardial infarction of a rat induced by the 
ligation of the left coronary artery 

45 A rat group consisting of 8 male SD rats each weighing 200 to 250 g was tested. Myocardial infarction 
was produced in accordance with a method of Selye et al. That is, each rat was fixed on an operating boar 
on its back, and an about 1.5 cm incision had been made through the skin along the left sternal border 
under weak etherization. The pericardium was broken to exteriorize the heart, and the left coronary artery 
was ligated at a position of 1 to 2 mm apart from the origin thereof with black blade 4-0 silk suture 

so (produced by Hama Ika Kogyo). Thereafter, the heart was restored to its original position and the chest was 
sutured. The air in the throacic cavity was discharged by pressing both side breast portions. After the 
resumption of respiration, the ST elevation in the standard limb lead II by an electrocardiograph (Model 
ECG-6601, produced by Nihon Koden Co.,). 24 hours after the ligation, blood was collected from the aortas 
at the abdomen. A fatal amount of blood was then drawn from each rat. The heart was taken out, and a 

55 tissue slice (about 2 mm thick) having an annular cross section was cut from the central portion of the heart. 
The tissue slice was incubated in 20 ml of 1% TTC (tryphenyl tetrazolium chloride, produced by Wako 
Pure Chemical Industries Limited) dissolved in 0.09 M of phosphoric acid buffer (pH 8.6) at 37 *C for 20 
minutes while shielding light. The tissue slice was photographed by a stereoscopic microscope to produce 
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a color slide. The image of the tissue slice was projected on a wall surface from the color slide. The cut 
surface, the infarcted portion (portion not dyed with TTC) and the non-infarcted portion (portion dyed with 
TTC) were traced on a sheet, and the area of the infarcted portion in the whole cross section was 
calculated. The medicine was suspended in an aqueous 1% tragacanth solution and orally administered to 
each rat 60 minutes before the ligation of the left coronary artery. 

The myocardial infarction inhibitory ratio was calculated from the following formula: 



10 



A - B 



Inhibitory ratio = 



x 100 (%) 



A: Infarction degree in the group (controlled group) to which only a solution of 1% tragacanth was 
administered 

75 B: Infarction degree in the group to which the tragacanth solution containing a medicine was 
administered 
The results are shown in Table 15. 



Table 15 



20 



25 



30 



Compounds No. (table 1,2,3 and 4) 


doses (mg/kg) 


percentage of inhibition 


4 3 1 (R) 


1 


6 8.5 




3 


8 2.2 


Aspirin* 


1 00 


1 0.7 


Ticlopidine* 


30 


1 0.1 



" ;anti-platelet aggregation agents 



Claims 



35 



1. A 3,6-disubstituted pyridazine derivative represented by the following general formula (I), an optical 
antipode thereof and a pharmaceutical^ acceptable acid-addition salt thereof: 



40 




. (I) 



50 



wherein A represents an alkyl group having 3 to 6 carbon atoms; a cycloalkyl group having 5 to 7 
carbon atoms; a phenyl group, a thienyl group, a furyl group, a thiazolyl group, a phenoxy group, a 
phenylalkyl group having 7 to 9 carbon atoms, a phenylthro group, a nitrogen-containing saturated 
cyclic group, a pyridyl group or an imidazolyl group each of which may have at least one substituent 
selected from the group consisting of an alkyl group having 1 to 4 carbon atoms, an alkoxy group 
having 1 to 4 carbon atoms and a halogen atom; B represents -NH-D [wherein D represents 



55 



(X) 



-CHR 
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(wherein R 1 represents a hydrogen atom or an alkyl group having 1 to 4 carbon atoms, X independently 
represents a halogen atom, an alkyl group having 1 to 4 carbon atoms or an alkoxy group having 1 to 4 
carbon atoms, 

and t represents an integer of 0 to 3), 



-CHR' 



(wherein R 2 represents a hydrogen atom or an alkyl group having 1 to 4 carbon atoms, Y independently 
represents an alkyl group having 1 to 4 carbon atoms or an alkoxy group having 1 to 4 carbon atoms, 
or any given two Ys may combine to form an alkylene group having 1 to 3 carbon atoms which may be 
substituted by an alkyl group having 1 to 3 carbon atoms, and m represents an integer of 0 to 6); 



(wherein the ring H represents a cycloalkyl group having 5 to 7 carbon atoms, and Y and m are as 
defined above), -CHR 3 R 4 (wherein R 3 represents an alkyl group having 1 to 5 carbon atoms, and R* 
represents a cycloalkyl group having 5 to 8 carbon atoms or a thienyl group), or an alkyl group having 
3 to 8 carbon atoms]; or 



(wherein Z independently represents an alkyl group having 1 to 4 carbon atoms or a phenyl group, and 
n represents an integer of 0 to 2); and the ring C represents a benzene ring; a furan ring; or a 
thiophene ring which may be substituted by an alkyl group having 1 to 4 carbon atoms, 
provided that the following compounds (1) to (4) are excluded: 

(1) compounds represented by the formula (I) wherein A represents a non-substituted imidazolyl 
group, the ring C represents a benzene ring, and B represents 

-NH-CH 2 ^g) 

(wherein Xi independently represents a halogen atom or an alkyl group having 1 to 4 carbon atoms, 
and I is as defined above), or an alkylamino group having 3 to 8 carbon atoms; 

(2) compounds represented by the formula (I) wherein A represents a phenyl group which may have 
a substituent, the ring C represents a benzene ring, and B represents 



-NH-CHR- 



(X) | 



(wherein R\ X and t are as defined above); 

(3) compounds represented by the formula (I) wherein A represents a non -substituted phenyl group, 
the ring C represents a benzene ring, and B represents an alkylamino group having 3 to 8 carbon 
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atoms; and 

(4) compounds represented by the formula (I) wherein A represents a pyridyl group, the ring C 
represents a benzene ring, and B represents an alkylamino group having 3 to 8 carbon atoms. 

5 2. A compound according to claim 1 , wherein A represents an alkyl group having 3 to 6 carbon atoms; a 
cycloalkyl group having 5 to 7 carbon atoms; a thienyl group, a furyl group, a thiazolyl group, a 
phenoxy group, a phenylalkyl group having 7 to 9 carbon atoms; a phenylthio group; a nitrogen- 
containing saturated cyclic group or an imidazolyl group each of which may have at least one 
substituent selected from the group consisting of an alkyl group having 1 to 3 carbon atoms and a 

w halogen atom; B represents -NH-D [wherein D represents 



75 




(wherein R 1 represents an alkyl group having 1 to 4 carbon atoms, X independently represents a 
halogen atom, an alkyl group having 1 to 4 carbon atoms or an alkoxy group having 1 to 4 carbon 
20 atoms, and 1 represents an integer of 0 to 3), 



25 




(wherein R 2 represents a hydrogen atom or an alkyl group having 1 to 4 carbon atoms, Y independently 
represents an alkyl group having 1 to 4 carbon atoms or an alkoxy group having 1 to 4 carbon atoms, 
30 or any given two Ys may combine to form an alkylene group having 1 to 3 carbon atoms which may be 
substituted by an alkyl group having 1 to 3 carbon atoms, and m represents an integer of 0 to 6), 



35 




(wherein the ring H represents a cycloalkyl group having 5 to 7 carbon atoms, and Y and m are as 
defined above), or an alkyl group having 3 to 8 carbon atoms]; or 




(wherein Z independently represents an alkyl group having 1 to 4 carbon atoms or a phenyl group, and 
n represents an integer of 0 to 2); and the ring C represents a benzene ring. 

3. A compound according to claim 1 , wherein A represents a phenyl group which may have at least one 
so substituent selected from the group consisting of an alkyl group having 1 to 4 carbon atoms, an alkoxy 
group having 1 to 4 carbon atoms and a halogen atom; B represents -NH-D [wherein D represents 
-CHRW (wherein R 3 represents an alkyl group having 1 to 5 carbon atoms, and R* represents a 
cycloalkyl group having 5 to 8 carbon atoms)]; and the ring C represents a benzene ring. 

55 4. A compound according to claim 1 , wherein A represents an alkyl group having 3 to 6 carbon atoms; a 
cycloalkyl group having 5 to 7 carbon atoms; or a phenyl group, a thienyl group or a pyridyl group 
each of which may have at least one substituent selected from the group consisting of an alkyl group 
having 1 to 3 carbon atoms and a halogen atom; B represents -NH-D [wherein D represents 
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(X) t 



-CHR 



(wherein R 1 represents a hydrogen atom or an alkyl group having 1 to 4 carbon atoms, X independently 
represents a halogen atom, an alkyl group having 1 to 4 carbon atoms or an alkoxy group having 1 to 4 
carbon atoms, and i represents an integer of 0 to 3), 



(wherein R 2 represents a hydrogen atom or an alkyl group having 1 to 4 carbon atoms, Y independently 
represents an alkyl group having 1 to 4 carbon atoms or an alkoxy group having 1 to 4 carbon atoms, 
or any given two Ys combine to form an alkylene group having 1 to 3 carbon atoms which may be 
substituted by an alkyl group having 1 to 3 carbon atoms, and m represents an integer of 0 to 6), or 



(wherein the ring H represents a cycloalkyl group having 5 to 7 carbon atoms, and Y and m are as 
defined above); and the ring C represents a furan ring or a thiophene ring each of which may be 
substituted by an alkyl group having 1 to 4 carbon atoms. 

A compound according to claim 1 , wherein A represents a phenyl group which may be substituted by 
an alkyl group having 1 to 4 carbon atoms, a chlorine atom or an alkoxy group having 1 to 4 carbon 
atoms; an alkyl group having 3 to 6 carbon atoms; a cyclohexyl group; a thiazolyl group; a phenoxy 
group; a phenylthio group; a pyrrolidinyl group; a piperidyl group; a morpholinol group; a pyridyl group; 
a benzyl group which may be substituted by a halogen atom; or a thienyl group, a furyl group or an 
imidazolyl group each of which may be substituted by an alkyl group having 1 to 3 carbon atoms; B 
represents -NH-D [wherein D represents 



(wherein R 1 represents an alkyl group having 1 to 4 carbon atoms, and X represents a chlorine atom, 
an alkyl group having 1 to 4 carbon atoms or an alkoxy group having 1 to 4 carbon atoms, and I 
represents 0 or 1), 



(Y) 



m 






(X) jL 




(wherein R 2 represents an alkyl group having 1 to 4 carbon atoms), 
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(wherein Y independently represents an alkyl group having 1 to 4 carbon atoms or any given two Ys 
may combine to form an alkylene group having 1 to 3 carbon atoms which may be substituted by an 
alkyl group having 1 to 3 carbon atoms, and m represent an integer of 0 to 6), -CHR 3 R 4 (wherein R 3 
represents an alkyl group having 1 to 5 carbon atoms, and R 4 represents a cyclohexyl group or a 
thienyl group), or an alkyl group having 3 to 8 carbon atoms]; or 




(wherein Z represents an alkyl group having 1 to 4 carbon atoms or a phenyl group, and n represents 
an integer of 0 or 1); and the ring C represents a benzene ring, or a furan ring or a thiophene ring each 
of which may be substituted by an alkyl group having 1 to 4 carbon atoms, 
provided that the following compounds (1) and (2) are excluded: 

(1) compounds represented by the formula (I) wherein A is a phenyl group, B is an alkylamino group 
having 3 to 8 carbon atoms, and the ring C is a benzene ring; and 

(2) compounds represented by the formula (I) wherein A is a pyridyl group, B is an alkylamino group 
having 3 to 8 carbon atoms, and the ring C is a benzene ring. 

A compound according to claim 1 , wherein A represents a phenyl group which may be substituted by 
an alkyl group having 1 to 4 carbon atoms, a chlorine atom or an alkoxy group having 1 to 4 carbon 
atoms; an alkyl group having 3 to 6 carbon atoms; a cyclohexyl group; a thiazolyl group; a pyrrolidinyl 
group; a piperidyl group; a morpholinol group; or a thienyl group, a furyl group or an imidazolyl group 
each of which may be substituted by an alkyl group having 1 to 3 carbon atoms; B represents -NH-D 
[wherein D represents 




(wherein R 1 represents an alkyl group having 1 to 4 carbon atoms, and X represents a chlorine atom, 
an alkyl group having 1 to 4 carbon atoms or an alkoxy group having 1 to 4 carbon atoms, and I 
represents 0 or 1), 




(wherein R 2 represents an alkyl group having 1 to 4 carbon atoms), 




(wherein Y independently represents an alkyl group having 1 to 4 carbon atoms or any given two Ys 
may combine to form an alkylene group having 1 to 3 carbon atoms which may be substituted by an 
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alkyl group having 1 to 3 carbon atoms, and m represent an integer of 0 to 6), -CHR 3 R 4 (wherein R 3 
represents an alkyl group having 1 to 5 carbon atoms, and R 4 represents a cyclohexyl group or a 
thienyl group), or an alkyl group having 3 to 8 carbon atoms]; or 



(wherein Z represents an alkyl group having 1 to 4 carbon atoms or a phenyl group, and n represents 
an integer of 0 or 1); and the ring C represents a benzene ring; or a furan ring or a thiophene ring each 
of which may be substituted by an alkyl group having 1 to 4 carbon atoms, 

provided that compounds represented by the formula (I) wherein A is a phenyl group, B is an 
alkylamino group having 3 to 8 carbon atoms, and the ring C is a benzene ring are excluded. 

7. A compound according to claim 1 , wherein A represents a phenyl group; or a furyl group or a thienyl 
group each of which may be substituted by an alkyl group having 1 to 4 carbon atoms; and B 
represents -NH-D [wherein D represents 



(wherein R 2 represents an alkyl group having 1 to 4 carbon atoms)]. 

8. A pharmaceutical composition comprising a compound according to claim 1 and a pharmaceutical^ 
acceptable carrier. 

9. A pharmaceutical composition for a diseases caused by platelet agglutination, said composition 
comprising a compound according to claim 1 and a pharmaceutical^ acceptable carrier. 

10. A pharmaceutical composition according to claim 9, wherein said disorder caused by platelet agglutina- 
tion is ischemic heart disease. 

11. A pharmaceutical composition according to claim 10 wherein said ischemic heart disease is myocardial 
infarction. 

12. A pharmaceutical composition according to claim 10 wherein said ischemic heart disease is angina 
pectoris. 

13. A pharmaceutical composition according to claim 9, wherein said disorder caused by platelet agglutina- 
tion is a cerebrovascular disorder. 

14. A pharmaceutical composition according to claim 13, wherein said cerebrovascular disorder is cerebral 
thrombosis. 

15. A pharmaceutical composition according to claim 13, wherein said cerebrovascular disorder is cerebral 
embolism. 

16. A pharmaceutical composition according to claim 9, wherein said disorder caused by platelet agglutina- 
tion is a circulation disorder. 

17. A pharmaceutical composition according to claim 16, wherein said circulation disorder is a peripheral 
circulation disorder. 

18. A process for the manufacture of the compounds as defined in claims 1 to 7, characterized by 

(i) when the ring C represents a benzene ring, reacting phthalic anhydride with 



(Z) 



n 
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(a) a Grignard reagent or a lithium reagent of formula A-M wherein A is as defined in claims 1 to 
7 and M represents MgCI, MgBr, Mgl or Li or 

(b) with a compound of formula A-H wherein A is as defined above to produce a compound of 
formula (X) 



A 




wherein A is as defined above, 
reacting compound (X) with hydrazine or hydrazine hydrate to produce a compound of formula (XI) 



A 




(XI) 



wherein A is as defined above, 
reacting compound (XI) with a chlorinating agent to provide a compound of formula(XII) 

A 

N 

! 

H (XII) 




wherein A is as defined above, 
and reacting compound (XII) with a compound of the formula B-H, wherein B is as defined in claims 
1 to 7 to produce a compound of formula (l-a) 




wherein A and B are as defined above, 

or 

(ii) when the ring C represents a thiophene ring which may be substituted by an alkyl group having 1 
to 4 carbon atoms, reacting a compound of formula (XIII) 
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(XIII) 



wherein R represents an alkyl group having 1 to 4 carbon atoms, with a base such as butyl lithium to 
produce an ortho-lithiated compound, which is then reacted with a compound represented by the 
general formula 

A-COR*. 

wherein A is as defined above and R' represents a halogen atom, an alkoxy group, an imidazolyl 
group or cyano group to produce a compound of for mula (XIV) 



A 




(XIV) 



wherein A and R are as defined above, 
cleaving the oxazoline ring of compound (XIV) to prepare a compound of formula (XV) 



A 




(XV) 



wherein A and R are as defined above, 
and reacting the compound (XV) with hydrazine or hydrazine hydrate to produce a compound of 
formula (XVI) 



A 




wherein R and A are as defined above, 
reacting the compound (XVI) with a chlorinating agent to produce a compound of formula (XVII) 
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20 



25 



30 




(XVII) 



wherein A and R are as defined above and 
10 reacting compound (XVII) with a compound of formula B-H, 

wherein B is as defined above to produce a compound of formula (l-b) 



I (I - b) 

3 



wherein A, B and R are as defined above; or 

(iii) when the ring C represents a furan ring which may be substituted by an alkyl group having 1 to 
4 carbon atoms, reacting a compound of formula (XVIII) 



^^COOH 



.0. 

(XVIII) 



wherein R represents an alkyl group having 1 to 4 carbon atoms, with a compound of formula (XIX) 
A-COR' (XIX), 

35 wherein A is as defined above and R' represents a halogen atom, an alkoxy group, an aryloxy group, 

an imidazolyl group or a cyano group, to produce a compound of formula (XX) 



40 



(XX) 



45 wherein R and A are as defined above, 

reacting compound (XX) with hydrazine or hydrazine hydrate to produce a compound of formula 
(XXI) 



50 



55 



A 
I 




N 
I 

NH 



(XXI) 



wherein R and A are as defined above, 

reacting compound (XXI) with a chlorinating agent to produce a compound of formula (XXII) 
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A 




(XXII) 



wherein A and R are as defined above and 

reacting compound (XXII) with a compound of formula B-H, wherein B is as defined above, to 
produce a compound of formula (l-c) 



A 




B 



wherein A, B and R are as defined above. 
Claim for the following Contracting State : ES 

1- A process for the manufacture of a 3,6-disubstituted pyridazine derivative represented by the following 
general formula (I), an optical antipode thereof and a pharmaceutical^ acceptable acid-addition salt 
thereof: 




wherein A represents an alkyl group having 3 to 6 carbon atoms; a cycloalkyl group having 5 to 7 
carbon atoms; a phenyl group, a thienyl group, a furyl group, a thiazolyl group, a phenoxy group, a 
phenylalkyl group having 7 to 9 carbon atoms, a phenylthio group, a nitrogen-containing saturated 
cyclic group, a pyridyl group or an imidazolyl group each of which may have at least one substituent 
selected from the group consisting of an alkyl group having 1 to 4 carbon atoms; an alkoxy group 
having 1 to 4 carbon atoms and a halogen atom; B represents -NH-D [wherein D represents 



(X) 

-CHR 1 - 



(wherein R 1 represents a hydrogen atom or an alkyl group having 1 to 4 carbon atoms, X independently 
represents a halogen atom, an alkyl group having 1 to 4 carbon atoms or an alkoxy group having 1 to 4 
carbon atoms, and I represents an integer of 0 to 3), 
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< Y >m 



-CHR 



(wherein R 2 represents a hydrogen atom or an alkyl group having 1 to 4 carbon atoms, Y independently 
represents an alkyl group having 1 to 4 carbon atoms or an alkoxy group having 1 to 4 carbon atoms, 
or any given two Ys may combine to form an alkylene group having 1 to 3 carbon atoms which may be 
substituted by an alkyl group having 1 to 3 carbon atoms, and m represents an integer of 0 to 6); 



-©- 



< Y »m 



(wherein the ring H represents a cycloalkyl group having 5 to 7 carbon atoms, and Y and m are as 
defined above), 

-CHR 3 R* (wherein R 3 represents an alkyl group having 1 to 5 carbon atoms, and R* represents a 
cycloalkyl group having 5 to 8 carbon atoms or a thienyl group), or an alkyl group having 3 to 8 carbon 
atoms]; or 

(wherein Z independently represents an alkyl group having 1 to 4 carbon atoms or a phenyl group, and 
n represents an integer of 0 to 2); and the ring C represents a benzene ring; a furan ring; or a thiopene 
ring which may be substituted by an alkyl group having 1 to 4 carbon atoms, provided that the 
following compounds (1) to (4) are excluded: 

(1) compounds represented by the formula (I) wherein A represents a non-substituted imidazolyl 

group, the ring C represents a benzene ring, and B represents 



-NH-CH. 



(wherein Xi independently represents a halogen atom or an alkyl group having 1 to 4 carbon atoms, 
and t is as defined above), or an alkylamino group having 3 to 8 carbon atoms; 
(2) compounds represented by the formula (I) wherein A represents a phenyl group which may have 
a substituent, the ring C represents a benzene ring, and B represents 



-NH-CHR' 



(X) i 



(wherein R\ X and I are as defined above); 

(3) compounds represented by the formula (I) wherein A represents a non-substituted phenyl group, 
the ring C represents a benzene ring, and B represents an alkylamino group having 3 to 8 carbon 
atoms; and 

(4) compounds represented by the formula (I) wherein A represents a pyridyl group, the ring C 
represents a benzene ring, and B represents an alkylamino group having 3 to 8 carbon atoms, 
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characterized by 

(i) when the ring C represents a benzene ring, reacting phthalic anhydride with 

(a) a Grignard reagent or a lithium reagent of formula A-M wherein A is as defined above and M 
represents MgCI, MgBr, Mgl or Li or 

(b) with a compound of formula A-H wherein A is as defined above to produce a compound of 
formula (X) 



A 




wherein A is as defined above, 
reacting compound (X) with hydrazine or hydrazine hydrate to produce a compound of formula (XI) 



A 




(XI) 



0 



wherein A is as defined above, 
reacting compound (XI) with a chlorinating agent to provide a compound of formula (XII) 




wherein A is as defined above, 
and reacting compound (XII) with a compound of the formula B-H, wherein B is as defined above to 
produce a compound of formula (l-a) 




wherein A and B are as defined above, or 

(ii) when the ring C represents a thiophene ring which may be substituted by an alkyl group having 1 
to 4 carbon atoms, reacting a compound of formula (XIII) 
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wherein R represents an alkyl group having 1 to 4 carbon atoms, with a base such as butyl lithium to 
produce an ortho-lithiated compound, which is then reacted with a compound represented by the 
general formula 

A-COR\ 

wherein A is as defined above and R' represents a halogen atom, an alkoxy group, an imidazolyl 
group or cyano group to produce a compound of for mula (XIV) 




Or CK ' 



(XIV) 



CH 3 



wherein A and R are as defined above, 
cleaving the oxazoline ring of compound (XIV) to prepare a compound of formula (XV) 



A 




wherein A and R are as defined above, 
and reacting the compound (XV) with hydrazine or hydrazine hydrate to produce a compound of 
formula (XVI) 




wherein R and A are as defined above, 
reacting the compound (XVI) with a chlorinating agent to produce a compound of formula (XVII) 
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A 




(XVII) 



wherein A and R are as defined above and 
reacting compound (XVII) with a compound of formula B-H, 

wherein B is as defined above to produce a compound of formula (l-b) 



A 




3 (I - b) 

wherein A, B and R are as defined above; or 

(iii) when the ring C represents a furan ring which may be substituted by an alky I group having 1 to 
4 carbon atoms, reacting a compound of formula (XVIII) 




COOK (XVIII) 



wherein R represents an alky I group having 1 to 4 carbon atoms, with a compound of formula (XIX) 
A-COR' (XIX), 

wherein A is as defined above and R' represents a halogen atom, an alkoxy group, an aryloxy group, 
an imidazolyl group or a cyano group, to produce a compound of formula (XX) 



A 




(XX) 



wherein R and A are as defined above, 

reacting compound (XX) with hydrazine or hydrazine hydrate to produce a compound of formula 
(XXI) 



A 
I 




0 



wherein R and A are as defined above, 

reacting compound (XXI) with a chlorinating agent to produce a compound of formula (XXII) 
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A 




(XXII) 



wherein A and R are as defined above and 

reacting compound (XXII) with a compound of formula B-H, wherein B is as defined above, to 
produce a compound of formula (l-c) 



A 




B 



wherein A, B and R are as defined above. 
Claims for the following Contracting State : GR 

1, A 3,6-di substituted pyridazine derivative represented by the following general formula (I), an optical 
antipode thereof and a pharmaceutical ly acceptable acid-addition salt thereof: 




wherein A represents an alkyl group having 3 to 6 carbon atoms; a cycloalkyl group having 5 to 7 
carbon atoms; a phenyl group, a thienyl group, a furyl group, a thiazolyl group, a phenoxy group, a 
phenylalkyl group having 7 to 9 carbon atoms, a phenylthio group, a nitrogen-containing saturated 
cyclic group, a pyridyl group or an imidazolyl group each of which may have at least one substituent 
selected from the group consisting of an alkyl group having 1 to 4 carbon atoms; an alkoxy group 
having 1 to 4 carbon atoms and a halogen atom; B represents -NH-D [wherein D represents 



(X) 

-CHR 1 - 



(wherein R 1 represents a hydrogen atom or an alkyl group having 1 to 4 carbon atoms, X independently 
represents a halogen atom, an alkyl group having 1 to 4 carbon atoms or an alkoxy group having 1 to 4 
carbon atoms, and 1 represents an integer of 0 to 3), 
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(Y) 



m 



-CHR 




(wherein R 2 represents a hydrogen atom or an alkyl group having 1 to 4 carbon atoms, Y independently 
represents an alkyl group having 1 to 4 carbon atoms or an alkoxy group having 1 to 4 carbon atoms, 
or any given two Ys may combine to form an alkylene group having 1 to 3 carbon atoms which may be 
substituted by an alkyl group having 1 to 3 carbon atoms, and m represents an integer of 0 to 6); 



(wherein the ring H represents a cycloalkyl group having 5 to 7 carbon atoms, and Y and m are as 
defined above), 

-CHR 3 R 4 (wherein R 3 represents an alkyl group having 1 to 5 carbon atoms, and R 4 represents a 
cycloalkyl group having 5 to 8 carbon atoms or a thienyl group), or an alkyl group having 3 to 8 carbon 
atoms]; or 



(wherein Z independently represents an alkyl group having 1 to 4 carbon atoms or a phenyl group, and 
n represents an integer of 0 to 2); and the ring C represents a benzene ring; a furan ring; or a 
thiophene ring which maybe substituted by an alkyl group having 1 to 4 carbon atoms, provided that 
the following compounds (1 ) to (4) are excluded: 

(1) compounds represented by the formula (I) wherein A represents a non-substituted imidazolyl 

group, the ring C represents a benzene ring, and B represents 



(wherein Xi independently represents a halogen atom or an alkyl group having 1 to 4 carbon atoms, 
and I is as defined above), or an alkylamino group having 3 to 8 carbon atoms; 
(2) compounds represented by the formula (I) wherein A represents a phenyl group which may have 
a substituent, the ring C represents a benzene ring, and B represents 



(wherein R\ X and I are as defined above); 

(3) compounds represented by the formula (I) wherein A represents a non-substituted phenyl group, 
the ring C represents a benzene ring, and B represents an alkylamino group having 3 to 8 carbon 
atoms; and 

(4) compounds represented by the formula (I) wherein A represents a pyridyl group, the ring C 
represents a benzene ring, and B represents an alkylamino group having 3 to 8 carbon atoms. 





(Z) 



n 
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2. A compound according to claim 1 , wherein A represents an alkyl group having 3 to 6 carbon atoms; a 
cycloalkyl group having 5 to 7 carbon atoms; a thienyl group, a furyl group, a thiazolyl group, a 
phenoxy group, a phenylalkyl group having 7 to 9 carbon atoms; a phenylthio group; a nitrogen- 
containing saturated cyclic group or an imidazolyl group each of which may have at least one 
substituent selected from the group consisting of an alkyl group having 1 to 3 carbon atoms and a 
halogen atom; B represents -NH-D [wherein D represents 




(wherein R 1 represents an alkyl group having 1 to 4 carbon atoms, X independently represents a 
halogen atom, an alkyl group having 1 to 4 carbon atoms or an alkoxy group having 1 to 4 carbon 
atoms, and I represents an integer of 0 to 3), 




(wherein R 2 represents a hydrogen atom or an alkyl group having 1 to 4 carbon atoms, Y independently 
represents an alkyl group having 1 to 4 carbon atoms or an alkoxy group having 1 to 4 carbon atoms, 
or any given two Ys may combine to form an alkylene group having 1 to 3 carbon atoms which may be 
substituted by an alkyl group having 1 to 3 carbon atoms, and m represents an integer of 0 to 6), 



(wherein the ring H represents a cycloalkyl group having 5 to 7 carbon atoms, and Y and m are as 
defined above), or an alkyl group having 3 to 8 carbon atoms]; or 




(wherein Z independently represents an alkyl group having 1 to 4 carbon atoms or a phenyl group, and 
n represents an integer of 0 to 2); and the ring C represents a benzene ring. 

3. A compound according to claim 1 , wherein A represents a phenyl group which may have at least one 
substituent selected from the group consisting of an alkyl group having 1 to 4 carbon atoms, an alkoxy 
group having 1 to 4 carbon atoms and a halogen atom; B represents -NH-D [wherein D represents 
-CHR 3 R 4 (wherein R 3 represents an alkyl group having 1 to 5 carbon atoms, and R* represents a 
cycloalkyl group having 5 to 8 carbon atoms)]; and the ring C represents a benzene ring. 

4. A compound according to claim 1 , wherein A represents an alkyl group having 3 to 6 carbon atoms; a 
cycloalkyl group having 5 to 7 carbon atoms; or a phenyl group, a thienyl group or a pyridyl group 
each of which may have at least one substituent selected from the group consisting of an alkyl group 
having 1 to 3 carbon atoms and a halogen atom; B represents -NH-D [wherein D represents 
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5 



-CHR 




15 



20 



25 



30 5. 



35 



40 



45 



(wherein R 1 represents a hydrogen atom or an alkyl group having 1 to 4 carbon atoms, X independently 
represents a halogen atom, an alkyl group having 1 to 4 carbon atoms or an alkoxy group having 1 to 4 
carbon atoms, and t represents an integer of 0 to 3), 



(wherein R 2 represents a hydrogen atom or an alkyl group having 1 to 4 carbon atoms, Y independently 
represents an alkyl group having 1 to 4 carbon atoms or an alkoxy group having 1 to 4 carbon atoms, 
or any given two Ys combine to form an alkylene group having 1 to 3 carbon atoms which may be 
substituted by an alkyl group having 1 to 3 carbon atoms, and m represents an integer of 0 to 6), or 



(wherein the ring H represents a cycloalkyl group having 5 to 7 carbon atoms, and Y and m are as 
defined above); and the ring C represents a furan ring or a thiophene ring each of which may be 
substituted by an alkyl group having 1 to 4 carbon atoms. 

A compound according to claim 1 , wherein A represents a phenyl group which may be substituted by 
an alkyl group having 1 to 4 carbon atoms, a chlorine atom or an alkoxy group having 1 to 4 carbon 
atoms; an alkyl group having 3 to 6 carbon atoms; a cyclohexyl group; a thiazolyl group; a phenoxy 
group; a phenylthio group; a pyrrolidinyl group; a piperidyl group; a morpholino group; a pyridyl group; 
a benzyl group which may be substituted by a halogen atom; or a thienyl group, a furyl group or an 
imidazolyl group each of which may be substituted by an alkyl group having 1 to 3 carbon atoms; B 
represents -NH-D [wherein D represents 



(wherein R 1 represents an alkyl group having 1 to 4 carbon atoms, and X represents a chlorine atom, 
an alkyl group having 1 to 4 carbon atoms or an alkoxy group having 1 to 4 carbon atoms, and t 
represents 0 or 1), 



(Y) 



m 







(wherein R 2 represents an alkyl group having 1 to 4 carbon atoms), 
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(wherein Y independently represents an alkyl group having 1 to 4 carbon atoms or any given two Ys 
may combine to form an alkylene group having 1 to 3 carbon atoms which may be substituted by an 
alkyl group having 1 to 3 carbon atoms, and m represents an integer of 0 to 6), -CHR 3 R* (wherein R 3 
represents an alkyl group having 1 to 5 carbon atoms, and R* represents a cyclohexyl group or a 
thienyl group), or an alkyl group having 3 to 8 carbon atoms]; or 




(wherein Z represents an alkyl group having 1 to 4 carbon atoms or a phenyl group, and n represents 
an integer of 0 or 1); and the ring C represents a benzene ring, or a furan ring or a thiophene ring each 
of which may be substituted by an alkyl group having 1 to 4 carbon atoms, provided that the following 
compounds (1) and (2) are excluded: 

(1) compounds represented by the formula (I) wherein A is a phenyl group, B is an alkylamino group 
having 3 to 8 carbon atoms, and the ring C is a benzene ring; and 

(2) compounds represented by the formula (I) wherein A is a pyridyl group, B is an alkylamino group 
having 3 to 8 carbon atoms, and the ring C is a benzene ring. 

A compound according to claim 1 , wherein A represents a phenyl group which may be substituted by 
an alkyl group having 1 to 4 carbon atoms, a chlorine atom or an alkoxy group having 1 to 4 carbon 
atoms; an alkyl group having 3 to 6 carbon atoms; a cyclohexyl group; a thiazolyl group; a pyrrolidinyl 
group; a piperidyl group; a morpholino group; or a thienyl group, a furyl group or an imidazolyl group 
each of which may be substituted by an alkyl group having 1 to 3 carbon atoms; B represents -NH-D 
[wherein D represents 




(wherein R 1 represents an alkyl group having 1 to 4 carbon atoms, and X represents a chlorine atom, 
an alkyl group having 1 to 4 carbon atoms or an alkoxy group having 1 to 4 carbon atoms, and I 
represents 0 or 1), 

-chr 2 -^ y 

(wherein R 2 represents an alkyl group having 1 to 4 carbon atoms), 




(wherein Y independently represents an alkyl group having 1 to 4 carbon atoms or any given two Ys 
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may combine to form an alkylene group having 1 to 3 carbon atoms which may be substituted by an 
alky I group having 1 to 3 carbon atoms, and m represents an integer of 0 to 6), -CHR 3 R 4 (wherein Ft 3 
represents an alkyl group having 1 to 5 carbon atoms, and R* represents a cyclohexyl group or a 
thienyl group), or an alkyl group having 3 to 8 carbon atoms]; or 



(wherein Z represents an alkyl group having 1 to 4 carbon atoms or a phenyl group, and n represents 
an integer of 0 or 1 ); and the ring C represents a benzene ring; or a furan ring or a thiophene ring each 
of which may be substituted by an alkyl group having 1 to 4 carbon atoms, provided that the 
compounds represented by the formula (I) wherein A is a phenyl group, B is an alkylamino group 
having 3 to 8 carbon atoms, and the ring C is a benzene ring are excluded. 

A compound according to claim 1 , wherein A represents a phenyl group; or a furyl group or a thienyl 
group each of which may be substituted by an alkyl group having 1 to 4 carbon atoms; and B 
represents -NH-D [wherein D represents 



(wherein R 2 represents an alkyl group having 1 to 4 carbon atoms)]. 

A process for the manufacture of the compounds as defined in claims 1 to 7, characterized by 
(i) when the ring C represents a benzene ring, reacting phthalic anhydride with 

(a) a Grignard reagent or a lithium reagent of formula A-M wherein A is as defined in claims 1 to 
7 and M represents MgCI, MgBr, Mgl or Li or 

(b) with a compound of formula A-H wherein A is as defined above to produce a compound of 
formula (X) 



wherein A is as defined above, 
reacting compound (X) with hydrazine or hydrazine hydrate to produce a compound of formula (XI) 




< Z) n 




A 




(X) 



A 




(XI) 



0 



wherein A is as defined above, 
reacting compound (XI) with a chlorinating agent to provide a compound of formula (XII) 
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wherein A is as defined above, 
and reacting compound (XII) with a compound of the formula B-H, wherein B is as defined in claims 
1 to 7 to produce a compound of formula (l-a) 




wherein A and B are as defined above, 

or 

(ii) when the ring C represents a thiophene ring which may be substituted by an alkyl group having 1 
to 4 carbon atoms, reacting a compound of formula (XIII) 




(XIII) 



wherein R represents an alkyl group having 1 to 4 carbon atoms, with a base such as butyl lithium to 
produce an ortho-lithiated compound, which is then reacted with a compound represented by the 
general formula 

A-COR\ 

wherein A is as defined above and R' represents a halogen atom, an alkoxy group, an imidazolyl 
group or cyano group to produce a compound of formula (XIV) 



A 




(XIV) 



wherein A and R are as defined above, 
cleaving the oxazoline ring of compound (XIV) to prepare a compound of formula (XV) 
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A 
I 




S-^^COOH (XV) 



wherein A and R are as defined above, 
and reacting the compound (XV) with hydrazine or hydrazine hydrate to produce a compound of 
formula (XVI) 



I 



S I (XVI) 



wherein R and A are as defined above, 
reacting the compound (XVI) with a chlorinating agent to produce a compound of formula (XVII) 



s^ s y' n - (xvii) 

C£ 

wherein A and R are as defined above and 
reacting compound (XVII) with a compound of formula B-H, 

wherein B is as defined above to produce a compound of formula (l-b) 

A 



"0® 

s i (I - b) 



wherein A, B and R are as defined above; or 
(iii) when the ring C represents a furan ring which may be substituted by an alkyl group having 1 to 
4 carbon atoms, reacting a compound of formula (XVIII) 



.0 

R 



iX 



(XVIII) 



wherein R represents an alkyl group having 1 to 4 carbon atoms, with a compound of formula (XIX) 
A-COR' (XIX), 

wherein A is as defined above and R' represents a halogen atom, an alkoxy group, an aryloxy group, 
an imidazolyl group or a cyano group, to produce a compound of formula (XX) 
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A 




(XX) 



wherein R and A are as defined above, 

reacting compound (XX) with hydrazine or hydrazine hydrate to produce a compound of formula 
(XXI) 

10 

A 



I 



75 




(XXI) 



0 



wherein R and A are as defined above, 
20 reacting compound (XXI) with a chlorinating agent to produce a compound of formula (XXII) 



A 



25 




(XXII) 



30 wherein A and R are as defined above and 

reacting compound (XXII) with a compound of formula B-H, wherein B is as defined above, to 
produce a compound of formula (l-c) 



35 




(I - c) 



40 



45 



50 



wherein A, B and R are as defined above. 
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